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I  EDMUND  G.   BROWN 

Governor 
JAM  E.  WARNE  ADDRESS  reply  to 

DIRECTOR  p.  O.   BOX  388  SACRAMENTO   2 

1t20  N  STREET  HICKORY  S-4711 


STATE  OF  CALIFORNIA 

i^partm^ttt  of  Watn  ^tBonmB 

SACRAMENTO 

May  31,  1961 


Honorable  Edmund  G.  Brovn,  Gkwemor 
Members  of  the  Legislature  of  the 
State  of  California 

Gentlemen : 

I  have  the  honor  to  transmit  herewith  Bulletin  No.  39-59,  entitled 
"Water  Supply  Conditions  in  Southern  California  during  I958-1959".  This  report 
is  the  latest  of  the  series  of  annual  reports  on  water  supply  conditions  in 
Southern  California,  prepared  pursuant  to  Sections  225  suid  226  of  the  California 
Water  Code. 

During  the  water  year  1958-59  (October  1,  1958  through  September  30, 
1959)  precipitation  was  generally  below  normaJ.  throughout  Southern  California. 
As  a  result,  there  was  a  continuation  of  the  drought  which  has  prevailed  in 
Southern  California  since  19'<-^  and  which  has  been  interrupted  only  by  the  above 
normeil  years  of  1951-52  and  1957-58.  Precipitation  in  coastal  Southern  California 
averaged  approximately  50  percent  of  the  mean,  and  the  runoff  of  streams  in  this 
area  amounted  to  about  kO  percent  of  the  mean. 

The  amount  of  water  stored  in  those  surface  reservoirs  which  store 
only  locaJ.  runoff  amoiinted  to  23  percent  of  capacity  on  October  1,  1959-  This 
was  somewhat  less  them  that  recorded  at  the  end  of  the  previous  year.  Storage 
in  LaJce  Mead  on  the  Colorado  River  decreased,  during  the  1958-59  water  year, 
fTOTi  86  to  7^  percent  of  usable  capacity.  In  general,  ground  water  levels 
declined  although,  to  some  degree,  this  decline  was  retarded  in  a  number  of  basins 
by  artificial  recharge  activities.  Bie  intrusion  of  sea  water  continued  in  several 
important  coastal  ground  water  basins,  paxticuleurly  in  the  Oxnard  Plain  pressure 
area  of  Ventura  County,  West  Coast  Basin  in  Los  Angeles  County,  euid  the  East 
Coastal  Plain  pressure  area  in  Orange  County. 

In^jortations  of  water  to  coastal  Southern  California  through  aqueducts 
of  the  City  of  Los  Angeles,  and  The  Metropolitan  Water  District  of  Southern 
California,  totaled  about  991,000  acre-feet  of  water,  which  partially  offset  the 
deficiency  of  local  water  supplies.  The  amount  imported  was  about  21  percent 
more  than  that  inrported  during  the  previous  year. 

Sincerely  yours. 


^J^^-^ 


Director 
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CHAPTER  I.   INTRODUCTION 

This  report  is  the  twenty-eighth  of  the  Bxilletin  No.  39  series 
which  has  been  published  aimiially  since  1932.  The  report  contains  a  dis- 
cussion of  water  supply  conditions  in  the  Southern  California  area  for  the 
1958-59  season  together  with  supporting  basic  data  for  that  season  compiled 
by  the  Department  of  Water  Resovirces  and  ntimerous  other  water  agencies  oper- 
ating within  the  area.  Data  are  presented  concerning  precipitation,  surface 
stream  flow,  and  undergrovind  waters,  including  consideration  of  both  quantity 
and  quality  of  these  resources.  Information  is  also  included  about  activi- 
ties of  numerous  operating  water  agencies.  This  material  is  intended  for 
the  use  of  water  agencies  and  the  public  in  the  study  and  management  of 
svirface  and  imderground  water  supply  operations. 

The  protracted  drought  plaguing  Southern  California  since  the 
beginning  of  the  19i<4-i^5  season  has  extended  throxigh  another  year.  The 
recorded  rainfall  for  the  City  of  Los  Angeles  was  the  lowest  in  history. 
This  series  of  subnormal  years  has  been  interrupted  only  by  the  wet  seasons 
of  1951-52  and  1957-58.  Seasonal  unimpaired  runoff  was  considerably  below 
normal  and  storage  in  most  surface  reservoirs  was  not  only  decidedly  lower 
than  that  of  a  year  ago,  but  approached  an  all-time  low.  In  many  areas 
ground  water  levels  declined,  although  this  was  mitigated  to  a  considerable 
extent  by  the  lingering  effects  of  late  season  runoff  from  the  1957-58  year. 
In  some  of  the  more  heavily  pumped  basins,  overdraft  conditions  prevailed, 
and  in  certain  coastal  basins,  water  levels  were  below  sea  level  and  con- 
ditions favorable  to  the  intrusion  of  sea  water  continued. 

The  amount  of  supplemental  water  imported  to  coastal  Southern 
California  was  increased  1^  percent  to  991,000  acre-feet  in  an  endeavor  to 
compensate  for  the  shortage  of  local  supply.  These  waters  were  in5)orted 


from  the  Owens  River  and  Itono   Basin  by  the  City  of  Los  Angeles  and  from  the 
Colorado  River  by  The  Metropolitan  Water  District  of  Southern  California. 

Authori  zat ion 

The  California  Legislatiire  of  1929  enacted  legislation  designated 

Chapter  832,  Statutes  of  1929*  quoted  in  part,  as  follows: 

"SECTION  1.  Out  of  any  money  in  the  state  treasury 
not  otherwise  appropriated,  the  siom  of  four  hundred  fifty 
thousand  dollars*,  or  so  much  thereof  as  may  be  necessary, 
is  hereby  appropriated  to  be  expended  by  the  state  depart- 
ment of  public  works  in  accordance  with  law  in  conducting 
work  of  exploration,  investigation  and  preliminary  plans  in 
fxirtherance  of  a  coordinated  plan  for  the  conservation, 
development  and  utilization  of  the  water  resources  of 
California  including  the  Saxita  Ana  river  and  its  tribu- 
taries, the  Mojave  river  and  its  tributaries,  and  all 
other  water  resources  of  southern  California." 

*  Reduced  by  the  Governor  to  $390,000. 

Pursuant  to  this  legislation  the  Division  of  Water  Resources  imdertook  a 

series  of  hydrologic  investigations  of  the  Southern  California  area.  Funds 

have  been  provided  for  the  Division  of  Water  Resources  and  the  Department 

of  Water  Resources  to  continue  these  studies  by  subsequent  sessions  of  the 

legislature.  Initially,  this  included  some  investigation  of  the  quality  of 

irrigation  waters;  however,  pursuant  to  Chapter  1552,  Statutes  of  19^9* 

this  work  was  expanded  to  include  the  study  of  pollution  and  degradation 

of  waters  of  the  State. 

Prior  Reports 
Bulletin  No.  39,  entitled  "Records  of  Ground  Water  Levels  at 
Wells",  was  published  in  1932  as  a  part  of  the  investigations  initiated 
by  Chapter  832.  Since  then,  water  levels  at  selected  wells  have  been  pub- 
lished annually  in  Biilletins  Nos.  39-A  through  39-W,  and  Biilletins  Nos. 
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39-56  through  39-53.  B\illetin  No.  39-56,  the  first  of  the  numbered  series, 
followed  Bvilletin  No.  39-W  without  interruption  in  the  continuity  of  data. 

Since  1930,  many  bulletins  covering  various  aspects  of  the  hydrology 
of  the  South  Coast  Basin  have  been  published  by  the  Department  of  Water  Re- 
sources and  its  predecessor,  the  Division  of  Water  Resources.  These  bulletins 
include  data  on  water  use,  ground  water  levels,  quality  of  water,  value  and 
cost  of  water  for  irrigation,  water  losses  and  evaporation  data,  undergrovind 
geology,  and  evaluation  of  overdraft  on  ground  water  basins  in  Southern 
California.  These  b\illetins  include: 

California  State  Department  of  Public  Works,  Division  of  Water 
Resources.   "Santa  Ana  River  Basin".  Bulletin  No.  31.  1930. 

California  State  Department  of  Public  Works,  Division  of  Water 
Resources.   "South  Coastal  Basin,  A  ^mgjosium".  Biilletin  No. 
32.  1930. 

California  State  Department  of  Public  Works,  Division  of  Water 
Resoiirces.  "Rainfall  Penetration  and  Consumptive  Use  of 
Water  in  Santa  Ana  River  Valley  and  Coastal  Plain".  B\illetin 
No.  33.  1930. 

California  State  Department  of  Public  Works,  Division  of  Water 
Resources.  "South  Coastal  Basin  Investigation,  Quality  of 
Irrigation  Waters".  Bulletin  No.  kO.     1933. 

California  State  Department  of  Public  Works,  Division  of  Water 
Resources.   "South  Coastal  Basin  Investigation,  Detailed 
Analyses  Showing  Quality  of  Irrigation  Waters".  Bulletin 
No.  40- A.   1933. 

California  State  Department  of  Public  Works,  Division  of  Water 
Resources.   "South  Coastal  Basin  Investigation,  Value  and 
Cost  of  Water  for  Irrigation  in  Coastal  Plain  of  Southern 
California".  Bulletin  No.  k3.     1933- 

California  State  Department  of  Public  Works,  Division  of  Water 
Resources.   "South  Coastal  Basin  Investigation,  Water  Losses 
Under  Natural  Conditions  from  Wet  Areas  in  Southern  California". 
Bulletin  No.  kk.       1933- 

California  State  Department  of  Public  Works,  Division  of  Water 
Resources.   "South  Coastal  Basin  Investigation,  Geology 
and  Ground  Water  Storage  Capacity  of  Valley  Fill". 
Bulletin  No.  U5.   193^. 
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California  State  Department  of  Public  Works,  Division  of  Water 
Resources.   "South  Coastal  Basin  Investigation,  Overdraft 
on  Ground  Water  Basins".  Bulletin  No.  53.   19^7. 

CauLifornia  State  Department  of  Public  Works,  Division  of  Water 
Resources.   "Report  to  the  Assembly  of  the  State  Legisla- 
ture on  Water  Supply  of  Antelope  Valley  in  Los  Angeles  and 
Kern  Counties".   May,  19^7. 

California  State  Department  of  Public  Works,  Division  of  Water 

Resources.   "Southern  California  Area  Investigation,  ^femorand^im 
Report  on  Water  Conditions  in  Antelope  Valley  in  Kern,  Los 
Angeles  and  San  Bernardino  Co\inties".  February  1955- 

California  State  Water  Resources  Board.   "Los  Angeles  Covtnty  Land 
and  Water  Use  Siirvey,  1955"-  Bulletin  No.  2k,       June   I956. 

California  State  Department  of  Water  Resources.   "Quality  of 
Surface  and  Ground  Waters  in  Upper  Santa  Ana  Veilley". 
Bulletin  No.  UO-57.  June,  1957- 

California  State  Department  of  Water  Resources,  Division  of 
Resources  Planning.   "Sea-Water  Intrusion  in  California". 
B\illetin  No.  63.  August  1958. 

California  State  Department  of  Water  Resources,  "Orange  Coxmty 
Land  and  Water  Use  Survey,   1957"'  Bulletin  No.  70,  January 
1959. 

California  State  Department  of  Water  Resources.  "Upper  Santa 
Ana  River  Drainage  Area  Land  and  Water  Use  Survey,  1957" . 
Bulletin  No.  7I,  June  I96O. 


Contemporary  Basic  Data  Reports 

This  report  is  one  of  several  reports  issued  annuEilly  by  the 

Department  of  Water  Resources  designed  primarily  to  publish  basic  hydrologic 

data  and  to  present  discussions  of  water  supply  conditions.  These  reports 

are  listed  below.  The  year  indicated  in  the  title  is  that  of  the  latest 

publication  prior  to  December  i960. 

Bulletin  Series  No.  Name 

23  Surface  Water  Flow  for  1957  (Formerly  Sacramento- 

San  Joaquin  Water  Supervision) 

39  Water  Supply  Conditions  in  Southern  California 

during  1957-58 


Bxilletin  Series  No.  Mame 

65  Quality  of  Sxirface  Waters  in  California,   1955-I956 

66  Quality  of  Groiind  Waters  in  California,    I956-I957 

77         Ground  Water  Conditions  in  Central  and  Northern 
California,  1957-58 

In  addition.  Water  Conditions  Reports  are  prepared  as  of  the  first 
of  each  month  from  February  through  Nfey  of  each  year.  They  contain  forecasts 
of  the  runoff  that  is  expected  to  occur  during  the  ensuing  April-July  snow- 
melt  period.  The  April  1  reports  contain  a  section  on  ground  water  conditions 
and  a  tabulation  of  groiind  water-level  data. 

Scope  of  Activity  and  Report 

The  early  reports  of  the  Bulletin  No.  39  series  were  limited  to 
publication  of  records  of  ground  water  levels  in  the  Santa  Ana,  San  Gabriel, 
and  Los  Angeles  River  Valleys,  and  the  West  and  South  Coastal  Plains.   Sub- 
sequently, the  area  covered  by  the  report  was  extended  to  include  the  San 
Jacinto  and  Antelope  Valleys.  A  general  water  supply  siammary  for  the  southern 
portion  of  the  State  was  added  in  19^.  The  summary  contained  information 
on  precipitation,  rimoff,  surface  reservoir  storage,  ingjortations,  water 
quality,  and  changes  in  ground  water  levels. 

To  enable  more  rapid  dissemination  of  data,  the  period  encompassed 
by  the  reports  was  changed  in  1956  from  the  calendar  to  the  water  year,  or 
precipitation  year  as  the  data  permitted,  and  the  area  was  expanded  to  in- 
clude the  entire  Southern  California  District  ( see  Plate  1 ) .  In  addition, 
discussions  of  sea-water  intrusion,  weather  modification  operations,  out- 
flow to  the  ocesLn,  and  sewage  discharge  to  the  ocean  were  included  to  pro- 
vide a  more  complete  description  of  water  supply  conditions. 
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Bulletin  39-59  is  presented  in  three  volumes.  This  first  volvune 
contains  a  description  of  the  water  supply  conditions  during  the  1958-59 
season,  while  Volumes  II  and  III  consist  of  a  number  of  appendixes  containing 
water  level  data.  The  discussion  of  water  stipply  conditions  is  presented 
in  this  volume  in  four  succeeding  chapters  as  follows: 

Chapter  II      Surface  Water  Supply 

Chapter  III      Groiind  Water  Supply  Conditions 

Chapter  IV      Quality  of  Water  and  Sea-Water  Intrusion 

Chapter  V       Construction  Activities  Affecting  Water  Supply 
Conditions 

Also  attached  to  Volume  I  are  sixteen  plates. 

Volume  II  contains  Appendix  A,  "Records  of  Grovmd  Water  Levels 

at  Wells  in  Central  Coastal  Region  (No.  3)",  and  Appendix  B,  "Records  of 

Ground  Water  Levels  at  Wells  in  Los  Angeles  Region  (No.  k)" .     Volume  III 

contains  Appendix  C,  "Records  of  Gro\md  Water  Levels  at  Wells  in  Lahontan 

Region  (No.  6)",  Appendix  D,  "Records  of  Ground  Water  Levels  at  Wells  in 

Colorado  River  Basin  Region  (No.  7)",  Appendix  E,  "Records  of  Ground  Water 

Levels  at  Wells  in  Santa  Ana  Region  (No.  8)",  and  Appendix  F,  "Records  of 

Ground  Water  Levels  at  Wells  in  San  Diego  Region  (No.  9)". 

Definition  of  Seasons 

Reference  is  made  to  a  n\imber  of  periods  or  seasons  in  the  des- 
cription of  water  supply  conditions  presented  in  the  ensuing  chapters  of 
this  report.  The  time  period  involved  depends  upon  the  type  of  data  being 
described,  as  follows: 
Precipitation 

Precipitation  data  covers  the  12-raonth  period  July  1  through 
June  30.  This  conforms  to  standard  United  States  Weather  Bureau  practice. 
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Surface  R;moff 

Surface  runoff  data  are  coir^jiled  for  the  water  year,  which  comprises 
the  12-month  period,  October  1  throiigh  September  30.  Artificial  recharge, 
import  of  water,  and  sewage  discharge  data  are  also  related  to  this  period. 

Reservoir  Storage 

The  quantity  of  water  in  storage  in  surface  reservoirs  is  given 
as  of  October  1  of  each  year. 

Ground  Water  Levels 

The  appendixes  to  this  report  contain  water  level  data  for  the 
period  July  1,  1958,  through  J\ine  30,   1959-  However,  for  purposes  of  the 
discussion  of  water  supply  conditions,  ground  water  level  data  are  generally 
related  to  the  period  spring  to  spring.  This  generally  approximates  the 
period  April  1958  to  March  1959.  This  period  is  used  since  about  one-half 
of  the  wells  are  measured  on  a  semiannual  basis  in  the  spring  eind  in  the  fall, 
because  the  most  uniform  coverage  can  be  obtained  only  at  these  times.  All 
ground  water  data  collected  by  local  agencies  were  obtained  during  the  summer 
when  additional  assistance  was  available.  The  spring  period  was  selected 
in  an  endeavor  to  mate  this  report  as  ciirrent  as  possible.  In  a  few  in- 
stances, particularly  when  only  annual  measurements  are  collected,  some  other 
period  corresponding  to  the  field  measurements  is  referred  to.  Where  such 
deviations  are  made,  appropriate  notes  are  provided. 

Methods  and  Procedures 
The  use  of  machine  data  handling  procedxires  facilitated  preparation 
of  the  appendixes  to  this  report.  Water  level  data  were  placed  on  IBM  cards 
and  listed  by  use  of  a  tabulating  machine.  It  was  necessary  to  adopt  a 
coding  or  numbering  system  to  designate  ground  water  basins,  precipitation 
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stations,  and  wells,  in  connection  with  this  procedure.  These  systems  are 
described  in  the  following  paragraphs. 

Areal  Designation  Code 

The  areal  designation  code  is  based  on  a  decimal  numbering  system 
using  the  form  x-xx.xx,  althoiigh  in  appendixes,  machine  limitations  have 
required  the  shortening  of  this  to  the  form  xxxxx.  The  number  to  the  left 
of  the  dash  refers  to  the  geographic  region  as  defined  in  Section  I30UO  of 
the  State  Water  Code.  The  two  digits  to  the  left  of  the  decimal  point  refer 
to  a  hydrologic  unit.  This  \init  generally  cong^rises  a  major  v^atershed,  which 
may  include  areas  overlying  both  water-bearing  and  nonwater-bearing  formations. 
For  simplification,  the  designation  "hydrologic  unit"  is  also  given  to  groups 
of  small  adjacent  watershed  areas,  with  similar  hydrologic  conditions,  which 
drain  directly  to  the  ocean.  An  example  of  the  latter  is  the  Malibu  Hydrologic 
Unit.  The  two  digits  to  the  right  of  the  decimal  point  refer  to  a  subunit 
within  the  hydrologic  unit,  including,  as  before,  areas  overlying  both  water- 
bearing and  nonwater-bearing  formations.  The  locations  and  nvmierical  codings 
for  the  hydrologic  imits  and  subunits  within  the  area  treated  in  this  report 
are  shown  on  Plates  6  through  11. 

Precipitation  Station  Designation 

Precipitation  stations  are  designated  by  their  longitude  and  lati- 
tude to  the  nearest  second.  This  gives  the  location  of  the  station  within  ein 
accviracy  range  of  about  100  feet. 

Well  Numbering  System 

The  well  nxambering  system  employed  herein  is  that  originated  by 
the  United  States  Geological  Survey  and  is  referenced  to  the  township,  range 
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and  section  subdivision  of  the  FederaJ.  Land  ourvey.   It  conforms  to  that 
used  in  all  ground  water  Investigations  made  by  the  U.  S.  Geological  Survey 
in  California  and  has  been  adopted  by  the  Department  of  Water  Resoiirces. 
A  cross-index  between  this  numbering  system  and  systems  in  common  use  by 
other  agencies  in  the  Southern  California  area  was  published  as  Volume  IV 
of  Bulletin  39-57- 

Under  the  adopted  system  each  section  is  divided  into  40-acre 
plots,  called  lots,  which  are  lettered  as  follows: 


D 

C 

B 

A 

E 

F 

G 

H 

M 

L 

0 
K 

J 

N 

P 

Q 

R 

Wells  are  numbered  within  each  of  these  lots  according  to  the  sequence  in 
which  they  have  been  assigned  State  Well  Numbers.  For  example,  a  well  which 
has  the  number  10N/i8E-26Al,  S  would  be  in  Township  10  North,  Range  l8  East, 
Section  26,  San  Bernardino  Base  and  Iferidian,  and  would  be  fixrther  located 
as  the  first  well  assigned  a  State  Well  Number  in  Lot  A.   In  this  report, 
well  numbers  are  referenced  either  to  the  San  Bernardino  Base  and  Meridian 
(S)  or  the  Mount  Diablo  Base  and  Meridian  (m). 

For  some  wells,  the  letter  following  the  section  number  is  desig- 
nated "X".   This  indicates  that  the  well  has  been  field  located  and  accurately 
plotted  with  respect  to  its  position  on  the  map,  but  that  the  map  control 
for  the  Public  Land  Survey  at  present  is  too  poor  to  warrant  assignment  of 
a  more  accurate  location  nvunber. 
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CHAPTiilR  II.   SURFACE  WATER  SUPPLY  CONDITIONS 
The  1958-59  season  was  one  of  the  driest  in  the  history  of  Southern 
California,  particularly  in  coastal  areas,  and  was  the  thirteenth  year  of 
subnormal  rainfall  since  the  start  of  the  current  drought  in  19^^.   This 
protracted  drought  has  been  interrupted  only  by  the  wet  years  of  1951-52 
and  1957-58'  The  following  pages  discuss  the  manifestation  of  this  sub- 
normal season  in  terms  of  precipitation,  runoff,  storage  in  surface  reser- 
voirs, imports,  runoff  to  the  ocean,  and  sewage  discharges  to  the  ocean. 

Precipitation 

During  the  summer  months  of  1958  precipitation  in  Southern  Cali- 
fornia was  generally  above  normal,  primarily  as  the  result  of  thundershowers . 
Normal,  as  used  here,  relates  to  the  average  for  the  50-year  period  1897- 
19^7-  However,  this  above-normeuL  condition  was  short-lived.  The  November 
and  December  period  was  one  of  the  driest  of  record,  for  no  precipitation 
was  recorded  at  Los  Angeles,  and  by  January  1,  1959^  the  seasonal  total  at 
this  station  was  only  20  percent  of  normal.  This  condition  prevailed 
throughout  the  balance  of  the  season,  with  the  exception  of  the  month  of 
February  which  was  about  normal  for  the  major  portion  of  Southern  California. 
The  fluctuation  of  rainfall  as  the  I958-59  season  advanced  is  indicated  by 
the  data  shown  in  Table  1,  which  presents  cumiolative  monthly  precipitation 
for  the  1958-59  season  and  for  the  50-year  period  1897-19^7  for  stations 
at  Santa  Maria,  Los  Angeles,  San  Diego,  and  Barstow. 

In  coastal  Southern  California  the  total  seasonal  precipitation 
during  the  1958-59  season  was  only  about  one-half  of  the  50-year  normal. 
In  the  desert  areas  the  precipitation  varied  over  a  wide  range  from  about 
15  percent  of  the  mean  at  Brawley,  to  I30  percent  of  the  mean  at  Barstow. 
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The  total  seasonal  rainfall  in  inches  and  in  percent  of  mean  is  presented 
in  Table  2  for  selected  stations  representing  a  variety  of  areas  in  Southern 
California.  The  general  distribution  of  precipitation,  indicated  by  lines 
of  equal  precipitation  index,  may  be  seen  from  an  inspection  of  Plate  Wo.  2, 
"Precipitation  during  I958-59  in  Percent  of  50-Year  Mean". 
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TABLE  2 

SEASONAL  AND  MEM   PRECIPITATION  AT 
SELECTED  STATIONS  IN  SOUTHERN  CALIFORNIA 


:       County 

: 50-year  mean: 
:  1897-19^7,  : 

1958-59 

season 

Station 

In  percent 

:  in  inches   : 

In  inches 

of  mean 

San  Liiis  Obispo 

San  Luis  Obispo 

21.68 

11.76 

54 

Paso  Robles 

San  Luis  Obispo 

15.82 

8.93 

56 

Santa  Maria 

Santa  Barbara 

13.52 

8.62 

64 

Seinta  Barbara 

Santa  Barbara 

18.56 

9.06 

49 

Ventura 

Vent  lira 

15.59 

6.74 

43 

Los  Angeles 

Los  Angeles 

14.81 

5.58 

38 

Pomona 

Los  Angeles 

18.21 

8.18 

45 

Santa  -Ana 

Orange 

14.16 

6.41 

45 

San  Bernardino 

San  Bernardino 

17.21 

6.15 

36 

Bishop 

Inyo 

6.14 

3.95 

64 

Barstow 

San  Bernardino 

4.17 

•^JS 

131 

Blythe 

Riverside 

4.03 

2.93 

73 

Brawley 

Imperial 

2.40 

0.36 

15 

Oceanside 

San  Diego 

12.38 

4.27 

34 

San  Diego 

San  Diego 

10.36 

5.28 

51 

An  illustration  of  the  historical  fluctuation  in  the  water  supply  from  rain- 
fall is  depicted  on  Plate  'j,,   which  shows  the  historical,  seasonal  precipi- 
tation and  accumulated  deviation  from  the  50-year  mean  at  stations  located 
in  Santa  Maria,  Los  Angeles,  San  Diego  and  Barstow. 

More  detailed  information  concerning  precipitation  in  each  of  the 
regions  in  the  Southern  California  District,  and  information  on  weather 
modification  operations  is  given  in  the  following  paragraphs. 

Central  Coastsil  Region  (No.  3) 

Santa  Barbara  and  San  Luis  Obispo  Counties 

Precipitation  in  those  hydrologic  units  in  San  Luis  Obispo  and 

Santa  Barbara  Counties,  shown  by  data  presented  in  Table  3,  varied  from  a 

maximum  average  of  80  percent  of  the  mean  for  the  50-year  period  I897-I947 
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TABLE  3 

AVERAGES  OF  INDEXES  OF  PRECIPITATION  FOR  STATIONS  IN 

HYDROLOGIC  UNITS  IN  CENTRAL  COASTAL  REGION  (NO.  3) 

FOR  THE  1958-59  SEASON 


Southern  Central  Coastal 
Region 


Areal     : 

_ 

Hydrologic  vn±t              : 

designation  : 

Number  of 

Average 

code      : 

stations 

index 

Salinas  Valley 

3-  if. 00 

6 

52 

San  Luis  Obispo  Group 

3-  8.00 

1 

^h 

Arroyo  Grande  Group 

3-11.00 

1 

55 

Santa  Maria  River  Valley 

3-12.00 

5 

59 

Cuyaraa  River  Valley 

3-13.00 

2 

80 

San  Antonio  Creek  Vailley 

3-lif.OO 

2 

59 

Santa  Ynez  River  Valley 

3-15.00 

7 

70 

South  Coast  Basins, 

Santa  Barbara  Coiinty 

3-16.00 

3 

60 

Carrizo  Plain 

3-19.00 

3 

75 

Cambria  Group 

3-21.00 

1 

66 

Santa  Barbara  Covinty 

Coastal  Group 

3-22.00 

1 

38 

32 


62 


for  stations  in  the  Cuyama  River  Valley,  to  a  mlnlraum  of  38  percent  in  the 
Santa  Barbara  County  Coastal  Group.  The  average  of  precipitation  indexes 
for  all  stations  in  these  counties  was  62  percent  of  the  mean.  Measured 
seasonal  precipitation  at  the  City  of  San  Luis  Obispo  was  11. 76  inches, 
which  is  54  percent  of  the  mean,  while  precipitation  at  the  City  of  Santa 
Barbara  was  9.O6  inches  or  49  percent  of  the  mean. 

The  Santa  Barbara  Weather  MDdification  Project  was  continued  for 
the  third  year  as  a  cooperative  investigation  to  provide  data  to  statis- 
tically test  the  effectiveness  of  weather  modification  operations.  The 
participants  in  the  project  included  the  University  of  California,  Ventura 
Coiinty,  The  Santa  Barbara  County  Water  Agency,  North  American  Weather 
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Consiiltants,  and  the  Department  of  Water  Resources.   There  were  nine 
seeding  opportxmities  during  the  period  January  5,  1959  through  May  1, 
1959^  of   which  five  were  seeded.  Ground  based  silver  iodide  smoke  gener- 
ators operated  a  toteil  of  1233  hours  on  this  project. 

Los  Angeles  Region  (Mo.  k) 

The  Los  Angeles  Region  received  only  about  one-half  of  its  normal 
rainfall  during  the  1958-59  season.  Data  presented  in  Table  h   show  that 
the  average  indexes  for  the  individual  hydrologic  units  in  the  region 
varied  from  a  maximum  of  60  percent  of  the  mean  for  the  50-year  period 
in  the  Upper  Ojai  Valley  of  western  Ventura  Coxinty,  to  a  minimxam  of  36 
percent  in  Pleasant  Valley  in  the  southeastern  part  of  that  county.  Pre- 
cipitation measured  at  the  United  States  Weather  Bureau  Station  at  Los 
Angeles  was  5*58  inches  or  38  percent  of  normal,  which  is  the  lowest 
seasonal  amount  of  precipitation  ever  recorded  at  the  station. 

Weather  modification  operations  were  conducted  in  both  Los  Angeles 
and  Ventura  Coimties  during  the  1958-59  season.  Seeding  in  Ventura  County 
was  conducted  as  a  part  of  the  Santa  Barbara  Weather  Modification  Project 
and  groimd-based  silver  iodide  generators  were  operated  for  621  hours. 
The  Los  Angeles  County  Flood  Control  District  logged  I83  hovirs  for  ground- 
based  silver  iodide  generators  during  the  period  October  23,  1958,  through 
September  I3,  1959^  seeding  clouds  in  the  San  Gabriel  Mountains  above 
San  Gabriel  Dam. 

Lahontan  Region  (No.  6) 

Indexes  of  precipitation  for  stations  in  the  Lahontan  Region 
indicate  that  the  1958-59  season  averaged  67  percent  of  the  mean  for  the 
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TABLE  k 

AVERAGES  OF  INDEXES  OF  PRECIPITATION  FOR  STATIONS 

IN  HYDROLOGIC  UNITS  IN  LOS  ANGELES  REGION  (NO.  k) 

FOR  THE  1958-59  SEASON 


:              Areal 

Hydrologic  unit 

:   designation 

:   Number  of 

Average 

:      code 

:   stations 

index 

Upper  Ojai  Valley  k-   1.00 

Ojai  Valley  h-   2.00 

Ventura  River  Valley  h-   3-00 

Santa  Clara  River  Valley  k-   4.00 

Acton  Valley  k-   5. 00 

Pleasant  Valley  k-   6.00 

Arroyo  Santa  Rosa  Valley  h-   7. 00 

Las  Posas  Valley  4-  8.00 

Simi  Valley  k-   9. 00 
Coastsil  Plain,  Los  Angeles 

CoTinty  4-11.00 

San  Fernando  Valley  4-12.00 

San  Gabriel  Valley  4-13-00 
Upper  Santa  Ana  Valley, 

Los  Angeles  Cotmty  4-14.00 

Malibu  Coastal  Group  4-16.00 

Los  Angeles  Region 


2 

60 

2 

59 

8 

53 

26 

50 

3 

55 

1 

36 

1 

42 

6 

^5 

2 

46 

65 

35 
70 

7 

4 

232 


h9 

51 

50 

44 
46 

50 


50-year  period  I897-98  through  1946-47.  It  will  be  noted  from  the  data 
presented  in  Table  5  that  the  average  index  varied  from  a  minimum  of  35 
percent  at  Rose  Valley,  to  a  maximum  of  I3I  percent  in  the  Middle  Mojave 
River  Valley.  However,  there  is  a  paucity  of  stations  in  the  Lahontan 
Region  and  available  data  may  not  be  truly  indicative  of  area-wide  condi- 
tions. For  exeunple,  the  high  indexes  noted  for  the  Nfojave  River  and 
Ivanpah  Valleys  were  due  primarily  to  high  intensity  summer  thunderstorms 
which  affected  only  limited  areas.   Since  the  few  gages  in  these  Units 
were  so  located  that  they  happened  to  record  some  of  these  localized  storms, 
the  statistics  in  Table  5  siiggest  a  better  water  supply  year  than  the 
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balance  of  the  Southern  California  area. 

Weather  modification  activities  in  the  Lahontan  Region  within  the 
Southern  California  District  area  were  limited  to  the  Mammoth  Lake  area. 
Here  the  Weather  Modification  Company  seeded  with  silver  iodide  for  a  total 
of  four  hours  using  air-borne  techniques. 

TABLE  5 

AVERAGES  OF  INDEXES  OF  PRECIPITATION  FOR  STATIONS 
IN  HYDROLOGIC  UNITS  IN  LAHONTAE  REGION  (NO.  6) 
FOR  THE  1958-59  SEASON 


Areal 

Hydrologic  unit      : 

designation 

:  Niimber  of 

:  Average 

code 

:   stations 

:   index 

Mono  Valley 

6-  9.00 

2 

47 

Long  Valley 

6-11.00 

1 

76 

Owens  Valley 

6-12.00 

7 

63 

Deep  Springs  Valley 

6-15.00 

1 

48 

Death  Valley 

6-18.00 

1 

87 

Riggs  Valley 

6-23.00 

1 

91 

Ivanpah  Valley 

6-30.00 

1 

113 

Lower  Mojave  River  Valley 

6-Uo.oo 

2 

127 

Middle  Mojave  River  Valley 

6-41.00 

1 

131 

Upper  Nfojave  River  Valley 

6-42.00 

k 

45 

Antelope  Valley 

6-44.00 

18 

64 

Searles  Valley 

6-52.00 

1 

66 

Rose  Valley 

6-56.00 

2 

35 

Southern  Lahontan  Region 


42 


67 


Colorado  River  Basin  Region  (No.  7) 

The  averages  of  indexes  of  seasonal  precipitation  for  stations 
in  the  Colorado  River  Basin  Region  shown  in  Table  6  indicate  the  precipi- 
tation was  approximately  42  percent  of  the  50-year  mean.  However,  available 
data  are  very  limited  and  there  are  no  data  for  over  two-thirds  of  the 
hydrologic  vmits  in  this  region.  The  average  of  indexes  varies  from  a 
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high  of  78  percent  of  the  mean  in  Borrego  Valley,  to  a  low  of  9  percent  in 
East  Salton  Sea  Valley.   Measured  precipitation  was  O.36  inch  at  Brawley 
and  2.93  inches  at  Blythe,  representing  15  percent  and  73  percent  of  their 
50-year  means,  respectively. 

There  were  no  reports  of  weather  modification  activities  in  this 
region  during  the  1958-59  season. 

TABLE  6 

AVERAGES  OF  INDEXES  OF  PRECIPITATION  FOR  STATIONS 
IN  HYDROLOGIC  UNITS  IN  COLORADO  RIVER  BASIN  REGION  (NO.  7) 
FOR  THE  1958-59  SEASON 


:      Areal 

Hydrologic  unit 

:   designation 

:   Number  of 

Average 

:       code 

:   stations 

index 

Ward  Valley 

7-  3.00 

1 

31 

Chuckawalla  Veilley 

7-  5.00 

1 

10 

Twentynine  Palms  Valley 

7-10.00 

1 

57 

Means  Valley 

7-17.00 

1 

47 

Lucerne  Valley 

7-19.00 

1 

67 

Morongo  Valley 

7-20.00 

1 

69 

Coachella  Valley 

7-21.00 

7 

kQ 

Borrego  Valley 

7-24.00 

1 

78 

Terwilliger  Valley 

7-26.00 

1 

iS 

San  Felipe  Valley 

7-27.00 

1 

69 

Coyote  Wells  Valley 

7-29.00 

1 

Ik 

Imperial  Valley 

7-30.00 

k 

18 

Orcopia  Valley 

7-31.00 

1 

32 

East  Salton  Sea  Valley 

7-33.00 

1 

2 

Palo  Verde  Valley 

7-38.00 

2 

51 

Calzona  Valley 

7-iH.OO 

1 

55 

Needles  Valley 

7-4if.oo 

1 

38 

Colorado  River  Basin  Region 


27 


i+2 
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Santa  Ana  Region  (No.  8) 

Precipitation  in  the  Santa  Ana  Region  for  the  I958-59  season  was 
generally  less  thaji  50  percent  of  the  long  time  mean  for  the  period  I897- 
98  throiigh  19^+6-^7.  However,  as  indicated  by  the  summary  presented  in 
Table  7,   most  of  the  stations  are  located  in  the  Coastal  Plain  of  Orange 
CoTHity  and  Upper  Santa  Ana  Valley  where  precipitation  averaged  h^   percent 
and  U3  percent  of  the  long  time  mean,  respectively.  Bear  Valley  in  the 
San  Bernardino  Moiuitain  area  had  an  index  of  76  percent  based  on  one  station 
located  at  Big  Bear  Lake  Dam.  Althoxigh  this  station  had  the  highest  index 
in  the  region,  much  of  the  precipitation  came  from  local  thunderstorms  of 
high  intensity  which  occurred  during  the  summer  months.  Measured  precipi- 
tation at  the  United  States  Weather  Bureau  Station  in  the  City  of  Santa  Ana 
was  6.4l  inches  or  U5  percent  of  the  mean. 

TABLE  7 

AVERAGES  OF  INDEXES  OF  PRECIPITATION  FOR  STATIONS 
IK  HYDROLOGIC  UNITS  IN  SANTA  AKA  REGION  (NO. 8) 
FOR  THE  1958-59  SEASON 


Areal 

Hydrologic  unit       : 

designation 

:  Number  of 

Average 

code 

:   stations 

:   index 

Coastal  Plain,  Orange  County 

8-1.00 

36 

h^ 

Upper  Santa  Ana  Valley 

8-2.00 

1*0 

h3 

Elsinore  Valley 

8-U.OO 

1 

33 

San  Jacinto  Valley 

8-5.00 

2 

^9 

Bear  Valley 

8-9.00 

1 

76 

Santa  Ana  Region 


80 


kk 


I 

■  During  the  1958-59  season  weather  modification  operations  were 
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Weather  Corporation.   This  company  used  ground-based  silver  iodide  gener- 
ators for  a  total  of  2^106  hours  between  October  23,  1958,  snd   September  13> 
1959. 


San  Diego  Region  (No.  9) 

The  average  of  indexes  of  precipitation  for  the  1958-59  season, 
based  on  3^  stations  in  San  Diego  Co\inty,  was  just  under  50  percent  of 
the  50-year  mean.  As  shown  in  Table  8,  the  precipitation  varied  from  a 
low  of  36  percent  of  the  mean  in  Poway  Valley,  to  a  high  of  56  percent 
of  the  mean  in  the  Santa  ^fe,^ga^ita  Valley.  Precipitation  at  the  City  of 
San  Diego  measured  5 '28  inches  or  51  percent  of  the  mean. 

There  were  no  reports  of  weather  modification  operations  in  the 
San  Diego  Region  diiring  the  1958-59  season. 

TABLE  8 

AVERAGES  OF  INDEXES  OF  PRECIPITATION  FOR  STATIONS 
IN  HYDROLOGIC  UNITS  IN  SAN  DIEGO  REGION  (NO. 9) 
FOR  THE  1958-59  SEASON 


:      Areal 

Hydrologic  \m±t 

:   designation 

:   Nvimber  of  : 

Average 

:      code 

:   stations  : 

index 

San  Jxian  Valley 

9-  1.00 

3 

52 

Santa  Kfergarita  Valley 

9-  4.00 

6 

56 

Coahuila  Valley 

9-  6.00 

1 

kl 

San  Luis  Rey  Valley 

9-  7.00 

2 

kh 

Warner  Valley 

9-  8.00 

3 

kk 

San  Pasqual  Valley 

9-10.00 

2 

kk 

Santa  Maria  Valley 

9-11.00 

2 

kk 

Poway  Valley 

9-13.00 

1 

36 

Mission  Valley 

9-14.00 

6 

51 

San  Diego  River  Valley 

9-15.00 

3 

kS 

Sweetwater  Valley 

9-17.00 

3 

45 

Otay  Valley 

9-18.00 

1 

45 

Tla  Jtiana  Valley 

9-19.00 

1 

49 

San  Diego  Region 

3h 

48 
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Runoff 

Rtinoff  from  mountain  areas  in  Southern  California  was  generally 
far  below  normal  during  the  water  year  1958-59^  reflecting  the  1958-59 
seasonal  characteristics  of  the  precipitation.  Based  on  the  mean  for  the 
53-year  period  l89^-95  through  19^6-47,  the  estimated  seasonal  unimpaired 
runoff  of  the  Arroyo  Seco  at  the  station  near  Pasadena  was  22  percent  of 
normal.  Similar  values  for  the  Santa  Ana  River  near  Mentone,  Sespe  Creek 
near  Fillmore,  and  H\iasna  River  near  Santa  Maria,  were  kk  percent,  3^ 
percent,  and  6  percent  of  the  mean,  respectively. 

Runoff  from  streams  in  the  easterly  desert  areas  was  also  below 
normal.  The  estimated  unimpaired  seasonal  runoff  of  the  Owens  River  below 
Long  Valley  about  73  percent  of  the  53-year  mean,  and  the  discharge  in 
Deep  Creek  near  Valyermo  was  35  percent  of  normal.  The  flow  in  the  Colorado 
River  measured  at  Lee's  Ferry,  Arizona,  was  about  57  percent  of  the  average 
for  the  34-year  period  1922-23  through  I955-56. 

The  estimated  or  measured  seasonal  iinimpaired  runoff  during  the 
1958-59  season  at  selected  stations  representative  of  conditions  in 
Southern  California  is  presented  in  Table  9«  This  table  also  shows  a 
comparison  of  the  53-year  mean   lomoff  with  the  estimated  or  measured 
minimum  and  maximum  runoff  for  each  station  diiring  the  period  of  record. 
The  historical  seasonal  natural  runoff  for  the  period  189^  to  the  present 
for  certain  of  these  streams  is  delineated  on  Plate  k,   together  with 
accumulated  deviation  from  the  mean. 
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Discharge  to  the  Ocean 

Since  the  1958-59  season  was  one  of  subnonnal  water  supply,  the 
major  portion  of  the  runoff  which  occurred  was  conserved  either  in  sxirface 
reservoirs,  by  streambed  percolation,  or  by  the  artificial  recharge  activi- 
ties of  a  number  of  locsuL  agencies.  Despite  these  activities  a  portion 
of  the  runoff  was  discharged  to  the  ocean.  For  the  most  part,  this  flow 
represented  runoff  from  urban  areas  near  the  coast  where  conservation 
is  not  economically  feasible.  An  additional  portion  represented  hi^- 
intensity  flows  which  were  flashy  in  nature  and  cannot  be  completely  con- 
served by  reasonable  means. 

The  rxmoff  to  the  ocean  during  1958-59  from  the  17  streams  which 
drain  most  of  coastal  Southern  California  is  presented  in  Table  10.  For 
con5)arative  purposes  the  discharge  from  these  streams  during  the  wet 
1957-58  season  is  also  shown.  It  will  be  noted  that  the  discharge  during 
the  1958-59  season  was  roughly  10  percent  of  that  obseirved  diiring  the 
previous  year.  It  will  also  be  noted  that  about  70  percent  of  the  flow 
was  discharged  in  streams  draining  the  highly  urbanized  Los  Angeles 
County . 

Storage  in  Surface  Reservoirs 
The  volime  of  water  stored  in  reservoirs  in  Southern  California 
generally  decreased  during  the  1958-59  season,  another  manifestation  of 
the  dry  year.  Those  increases  which  did  occur  were  the  result  of  the 
delivery  of  Imported  water  for  regulatory  storage.  Storage  in  selected 
surface  reservoirs  in,  or  supplying  water  to.  Southern  California  is 
presented  in  Table  11  for  both  October  1,  I958  and  October  1,  1959. 
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TABLE  10 

ESTIMATED  SEASONAL  DISCHARGE  TO  THE  OCEAN  DURING 
1957-58  AND   1958-59  FROM  SELECTED  STREAMS  IN  SOUTHERN  CALIFORNIA 


Stream 


Di s charge,  in  acre-feet 


Central  Coastal  Region 
Santa  Maria  River 
Santa  Ynez  River 

Los  Angeles  Region 
Ventiira  River 
Santa  Clara  River 
Ballona  Creek 
Dominguez  Channel 

Los  Angeles  River 
Los  Cerritos  Channel 
San  Gabriel  River 

Santa  Ana  Region 
Santa  Ana  River 
Santa  Ana  Delhi  Drain 
Peters  Canyon  Drain 

San  Diego  Region 
Aliso  Creek 
Trabuco  Creek 
San  Juan  Creek 
Santa  Margarita  River 
San  Lxiis  Rey  River 

TOTALS 


1957-50    : 

:    195«-59 

126,950 
176,500 

0 

11,960 

160,600 

279,300 

51,450 

30,080 

5,960 
19,310 
17,170 
13,270 

191,100 
9,630 
38,970* 

49, 390 

2,410 
5,750* 

17,370 
3,400 
3,150 

340 
790 
240 

1,380 
11,990 
27,560 
32,350 

2,710 

3 

30 

1,590 

0 

0 

1,164,490 

128,213 

*  Includes  discharge  from  Coyote  Creek. 

The  total  amount  of  local  water  stored  in  reservoirs  with  capaci- 
ties of  10,000  acre-feet,  or  more,  in  coastal  Southern  California  amounted 
to  306,700  acre-feet,  on  October  1,  1959-  This  amounted  to  about  23  per- 
cent of  capacity,  considerably  less  than  the  storage  of  4l  percent  of 
capacity  on  October  1,  1958.  Reservoirs  storing  both  local  and  imported, 
or  just  imported  waters,  contained  648,800  acre-feet,  or  33  percent  of 
capacity  on  October  1,  1959*  Reservoir  storage  in  San  Diego  County 
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decreased  from  183,500  acre-feet  on  October  1,  1958,  to  99,  920  acre-feet, 
or  l4  percent  of  capacity,  on  October  1,  1959^  despite  the  importation  of 
110,650  acre-feet  of  Colorado  River  water  diiring  the  year. 

Total  storage  in  three  major  reservoirs  of  the  Los  Angeles 
Department  of  Water  and  Power  in  the  Owens  Valley  decreased  from  9^  per- 
cent of  capacity  on  October  1,  1958,  to  60  percent  of  capacity  on  October  1, 
1959.  These  reservoirs  are  primarily  used  for  the  regxilation  of  flow 
through  the  Los  Angeles  Aqueduct. 

Storage  in  Lake  Mead  on  the  Colorado  River  was  20,036,000  acre- 
feet  on  October  1,  1959.  It  decreased  3,290,000  acre-feet,  or  12  percent, 
during  the  1958-59  water  year. 

The  water  surface  elevation  of  the  Salton  Sea  as  of  October  1, 
1959,  was  234.8  feet  below  sea  level,  reflecting  a  decrease  of  0.1  foot 
in  elevation  since  October  1,  1958. 

Colorado  River  Diversions 
The  total  diversion  of  water  from  the  Colorado  River  by  prin- 
cipal water  agencies  in  California  amounted  to  approximately  4,588,000 
acre-feet  diiring  the  1958-59  water  year.  This  figure  represents  an  in- 
crease of  11  percent  over  the  previous  year;  all  agencies  increased  their 
diversions.  The  volume  of  water  diverted  by  each  of  the  principal  di- 
version agencies  in  California  dxiring  the  1957-58  and  the  1958-59  water 
years  is  presented. in  Table  12. 
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TABLE  12 

QUANTITY  AND  PERCENT  CHANGE  IN  AMOUNT  OF  WATER 
DIVERTED  FROM  THE  COLORADO  RIVER  FOR  USE  IN 
CALIFORNIA  DURING  1957-58  AND  1958-59 


T^j   __..  J  -,-  :   Diversion,  in  acre-feet  :  Percent 
Dive^^'^  by :    1957-58  :   1958-59  :   change 

The  Metropolltaji  Water  District 

of  Southern  California           53^,980  655,950  +  23 

Palo  Verde  Irrigation  District       3^+2,500  4i*8,210  +  31 

Imperial  Irrigation  District  2,737,100  2,9^+0,210  +  7 
Coachella  Valley  County  Water 

District  498, 9U0  508,000  +  2 
Yiima  Project   (Reservation 

Division)                       9,520  35,790  +276 

TOTALS                     4,123,040  4,588,160  +  11 


Importation  to  Coastal  Southern  California 
Water  imported  to  coastal  Southern  California  through  the  com- 
bined facilities  of  The  Metropolitan  Water  District  of  Southern  California 
and  the  City  of  Los  Angeles  Department  of  Water  and  Power  totaied  991,000 
acre-feet  during  the  1958-59  season.  This  represents  an  increase  of 
121,000  acre-feet  over  the  volume  imported  during  the  1957-58  water  year. 
The  historical  amounts  of  water  imported  to  coastal  Southern  California 
are  presented  graphically  on  Plate  5- 

Deliveries  through  the  Colorado  River  aqueduct,  measured  at  the 
Hayfield  Pumping  Plant,  totaled  about  647,000  acre-feet.   This  was  about 
112,000  acre-feet  or  21  percent  greater  than  the  import  during  1957-58. 
Deliveries  of  water  to  member  agencies  of  The  Metropolitan  Water  District 
of  Southern  California  totaled  about  609,000  acre-feet  during  the  water 
year,  an  increase  of  about  10  percent  over  the  1957-58  season.   The 
volumes  of  Colorado  River  water  delivered  to  each  of  the  coastal  counties 
during  I957-58  and  1958-59  are  presented  in  Table  I3 .   The  difference 
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316,250 

+  21 

138,^50 

+  9 

39,900 

+  6h 

4,050 

-  18 

no,  650 

-  18 

between  the  volume  of  imported  water  measured  at  the  Hayfield  Pumping 
Plant  and  the  deliveries  to  the  various  coiinties  shown  in  Table  I3,  is 
acco\inted  for  by  an  increase  of  about  19,000  acre-feet  in  the  storage 
level  at  Lake  Mathews,  and  by  aqueduct  and  distribution  system  losses. 

TABLE  13 

COLORADO  RIVER  WATER  IMPORTED  TO  COUNTIES  IN 
COASTAL  SOUTHERN  CALIFORNIA  DURING  1957-58  AND  1958-59 

Ar~"a              : Seasonal  import,  in  acre-feet: Percent 
^ :    1957-58   :    1958-59  ~:  change 

Los  Angeles  County  262,050 

Orange  County  126,800 

Riverside  County  24,250 

San  Bernardino  Coiinty  4,950 

San  Diego  County  135,600 

TOTALS  553,650        609,300     +  10 

Table  I3  indicates  a  substantial  increase  in  the  deliveries  to 
Los  Angeles  County  and  a  lesser  increase  to  Orange  County.  These  increases 
occixrred  despite  a  reduction  of  about  29,000  acre-feet  in  the  volume  of 
Colorado  River  water  purchased  for  spreading  in  Los  Angeles  County  and 
6,400  acre-feet  for  spreading  in  Orange  Coiinty. 

A  total  of  344,000  acre-feet  of  water,  which  is  the  estimated 
flow  from  Fairmont  Reservoir,  was  imported  into  the  Los  Angeles  area 
from  the  Owens  River-Mono  Basin  area  through  the  aqueduct  of  the  City  of 
Los  Angeles,  Department  of  Water  and  Power.   This  aqueduct  was  operated 
at  capacity  d-uring  the  entire  1958-59  water  year,  with  the  exception  of 
short  periods  of  shutdown  for  routine  maintenance  and  inspection. 

Sewage  Discharge  to  Saline  Waters 
During  the  1958-59  fiscal  year,  approximately  700,000  acre-feet 
of  sewage  was  discharged  to  saline  waters  of  the  Pacific  Ocean  and  tidal 
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estuaries  throiigh  15  outfalls  along  the  coast  of  Southern  California. 
Table  lU  presents  the  discharge  through  each  of  these  outfalls  for  1958-59 
together  with  the  disposal  for  1957-58,  which  is  presented  for  comparison 
purposes.  The  totals  in  this  table  indicate  that  the  1958-59  discharge 
was  5  percent  greater  than  that  observed  during  the  1957-58  year.  This 
reflects  increased  water  use,  expanding  popiilation  with  associated  in- 
creased urban  development,  and  the  extension  of  sewers  into  urban  areas 
formerly  served  by  cesspools  and  septic  tanks. 

TABLE  1J+ 

SEWAGE  DISCHARGED  TO  SALINE  WATERS  IN  1957-58  AND  1958-59 
FROM  MAJOR  SEWERAGE  SYSTEMS  IK  SOUTHERN  CALIFORNIA 


Station          |— 

Discharge, 
1957-58 

in  acre -feet  : 
:  1958-59  : 

Percent 
change 

City  of  Santa  Barbara 

5,5^0 

5,240 

-  5 

City  of  Ventura 

3,^90 

4,000 

+14 

City  of  Oxnard 

4,010 

3,320 

-17 

Point  Hueneme  Sanitary  District 

840 

1,380 

+64 

Port  Hueneme-U.S.Navy 

Construction  Battalion 

720 

760 

+  6 

City  of  Los  Angeles 

Hyperion 

299,360 

293,790 

-  2 

Terminal  Island 

6,910 

6,950 

+  1 

County  Sanitation  Districts 

of  Los  Angeles  County 

239,290 

263,650 

+10 

Orange  County  Sanitation 

Districts  of  Orange  Coxmty 

45,280 

53,850 

+19 

La.guna  Beach 

940 

1,530 

+64 

City  of  San  Clemente 

660 

840 

+27 

City  of  Oceanside 

2,050 

2,050 

0 

City  of  San  Diego 

49,910 

51,500 

+  3 

City  of  Chxila  Vista 

2,530 

2,800 

+11 

International  Outfall  Sewer 

4,960 

4,980 

0 

TOTALS 

666,490 

696,640 

+  5 
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CHAPTER  III   GROUND  WATER  SUPPLY  CONDITIONS 
It  was  shown  in  Chapter  II  that  the  1958-59  water  crop  was  far 
below  normal.  The  reaction  of  the  ground  water  basins,  indicated  by  a 
comparison  of  water  level  meas\irement  taken  in  the  spring  of  1958  and  the 
spring  of  1959,  did  not  everywhere  reflect  this  condition.  Substantial 
raises  in  water  levels  were  observed  in  a  number  of  basins  situated  adjacent 
to  the  mountains  or  where  there  were  large  scale  artificial  recharge 
activities.  A  brief  discussion  of  these  recharge  activities,  ground  water 
supply  conditions,  and  the  many  groxmd  water  basins  in  the  Southern  Cali- 
fornia District  during  the  I958-59  season,  is  presented  in  this  chapter. 

Artificial  Recharge 
Artificial  recharge  for  the  replenishment  of  ground  water  basins 
and  conservation  of  surface  runoff  is  widely  practiced  in  Southern  Cali- 
fornia.  D\Aring  the  1958-59  water  year,  a  total  of  about  215,000  acre-feet 
of  local  and  imported  waters  was  reported  spread  or  injected  at  62  projects. 
Of  this  amount,  approximately  109,000  acre-feet,  or  about  50  percent, 
consisted  of  imported  Colorado  River  water.   As  will  be  pointed  out  in 
subsequent  parts  of  this  chapter,  artificial  recharge  activities  were 
instnunental  in  maintaining  or  increasing  water  levels  in  a  number  of  basins. 
Table  15  presents  the  measured  or  estimated  amounts  of  water  spread  at 
the  various  projects  for  which  there  are  quantitative  reports  of  activity 
dioring  the  1958-59  water  year. 
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TABLE  15 

SUMMARY  OF  PRINCIPAL  ARTIFICIAL  RECHARGE  ACTIVITIES 
IN  SOUTHERN  CALIFORNIA  DURING  THE  I958-59  WATER  YEAR 


:         : 

Reported  or 

Area!  :  Agency  :  Number 

estimated 

designa-: conducting:    of 

amoiint 

Hydrologic  unit 

tion  : spreading  :  projects 

spread,  in 

code   : operation^:  operated 

acre-feet 

Ojai  Valley 


k-   2.00 


VCFCD 


1,330 


Santa  Clara  River  Valley 

k-   i+.OO 

Oxnaxd  Plain  Forebay  Area 

h-  k.O'P. 

UWCD 

Piru  Basin 

4-  4.06 

UWCD 

Coastsil  Plain,  Los  Angeles 

Coiuity 

U-ll.OO 

West  Coast  Basin 

4-11.02 

LACFCD 

Montebello  Forebay  Area 

4-11.05 

LACFCD 

San  Ferneindo  Valley 

4-12.00 

San  Fernando  Basin 

4-12.01 

LACFCD 
LADW&P 

Tujunga  Basin 

4-12.05 

LACFCD 

San  Gabriel  Valley 

4-13.00 

Main  Sem  Gabriel  Basin 

4-13.01 

LACFCD 

Monk  Hill  Basin 

4-13.02 

LACFCD 

Pasadena  Subarea 

4-13.03 

LACFCD 

Santa  Anita  Subarea 

4-13.04 

LACFCD 
CSMWD 

Upper  Canyon  Basin 

4-13.05 

DMWC 
SGRSC 

Glendora  Basin 

4-13.07 

GIC 
LACFCD 

Upper  Santa  Ana  Valley 

Los  Angeles  County 

4-14.00 

Claremont  Heights  Basin 

4-14.04 

PVPA 
CPWD 

Coastal  Plain,  Orange  County 

8-  1.00 

Sernta  Ana  Forebay  Area 

8-  1.02 

OCWD  & 
SAVIC 
AUWC 
OCFCD 

Irvine  Basin 

8-  1.03 

OCWD 

Yorba  Linda  Basin 

8-  1.05 

AUWC 

Santa  Ana  Narrows  Basin 

8-  1.06 

AUWC 

2 

1 


2 
3 


3 

1 
1 


6 

1 
1 
1 
1 
1 
1 
1 
1 


2 

1 


2 
2 

1 
2 

1 
1 


3^,810 
3,880 


3,730" 
36,580^ 


1,370 
9,o4o 

0 


3,580 
350 
130 
180 
370, 

7,9^0^ 
16,430 
20 
140 


10 
2,620 


69, 050 J 

5,060 

430 

430^ 

1,360 

3,990 
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SUMMARY  OF  PRINCIPAL  ARTIFICIAL  RECHARGE  ACTIVITIES 
IK  SOUTHERN  CALIFORNIA  DURING  THE  1958-59  WATER  YEAR 

(continued) 


:  Reported  or 

Areal 

:  Agency  : 

Nvimber 

:  estimated 

Hydrologic  unit 

de 

signa- 

: conducting : 

of 

araovint 

tion 

: spreading  : 

projects 

:  spread.,  in 

code 

: operation  : 

operated 

:  acre-feet 

Upper  Santa  Ana  Valley 

8- 

2.00 

Chino  Basin 

8- 

2.01 

SBCFCD 
EWC 

2 
2 

240 
390 

Cucamonga  Basin 

8- 

2.03 

SAWC 
SBCFCD 

1 
1 

1,090 
90 

Bunker  Hill  Basin 

8- 

2.06 

SBVWCD 
SBCFCD 

3 

1 

2,360 
U60 

Lytle  Basin 

8- 

2.07 

FUWC 

1 

5,320 

Devil  Canyon  Basin 

8- 

2.10 

SBCFCD 

1 

1,610 

Beaiimont  Basin 

8- 

2.12 

RCFC&WCD 

1 

5 

Temescal  Basin 

8- 

2.17 

RCFC&WCD 

1 

70 

Coldvrater  Basin 

8- 

2.19 

TWC 

3 

ilOO 

Lee  Lake  Basin 

8- 

2.20 

TWC 

3 

60 

San  Jacinto  Valley 

8- 

5.00 

RCFC&WCD 

1 

130 

Total  local  and  imported  water  reported  spread 

215,055 

Total  imported  water 

reported  spread 

109,100 

Total  loceil  water  reported 

spread 

105,955 

a.  Abbreviations  of  agencies  conducting  spreading  operations  are  presented 
in  alphabetical  order:  AUWC- Anaheim  Union  Water  Company;  CPWD-City  of 
Pomona  Water  Department;  CSMWD-City  of  Sierra  ^fe,dre  Water  Department; 
DMWC-Duarte  Mutual  Water  Company;  ESWC-East  Side  Water  Committee;  EWC- 
Etiwanda  Water  Company;  FUWC-Fontana  Union  Water  Company;  GIC-Glendora 
Irrigation  Company;  LACFCD-Los  Angeles  Covmty  Flood  Control  District; 
LADW&P-Los  Angeles  Department  of  Water  and  Power;  OCFCD-Orange  County 
Flood  Control  District;  OCWD-Orange  County  Water  District;  PVPA- 
Pomona  Valley  Protective  Association;  RCFC&WCD-Riverside  County  Flood 
Control  and  Water  Conservation  District;  SAWC-San  Antonio  Water  Conrpeiny; 
SBCFCD-San  Bernardino  County  Flood  Control  District;  SBVWCD-San 
Bernardino  Valley  Water  Conservation  District;  SGRSC-San  Gabriel  River 
Spreading  Corporation;  SAVIC- Santa  Ana  Valley  Irrigation  Company;  TWC- 
Temescal  Water  Company;  UWCD-United  Water  Conservation  District;  VCFCD- 
Ventura  County  Flood  Control  District. 
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b.  Includes  about  3,6Uo  acre-feet  of  softened  Colorado  River  water. 

c.  Includes  approximately  29,000  acre-feet  of  unsoftened  Colorado  River 
water  diverted  to  spreading  grounds.  An  additional  volume  of  approxi- 
mately 25,400  acre-feet  was  purchased.  This  volume  percolated  in  the 
unllned  portions  of  the  Rio  Hondo  and  the  San  Gabriel  River  between 
the  points  of  release  and  the  points  of  diversion  to  the  spreading 
grounds . 

d.  Amount  reported  throvigh  Avigust  only. 

e.  Includes  about  68,800  acre-feet  of  unsoftened  Colorado  River  water. 

f.  Includes  about  4, 360  acre-feet  of  luisoftened  Colorado  River  water. 

g.  Total  qxxantity  is  \insoftened  Colorado  River  water. 

h.  Includes  about  2,850  acre-feet  of  unsoftened  Colorado  River  water. 


Ground  Water  Conditions 

As  a  general  rule,  dry  years  from  the  standpoint  of  svirface 
supply  are  accompanied  by  declining  ground  water  levels.  For  a  large 
nxunber  of  ground  water  basins  in  Southern  California  the  dry  1958-59  season 
was  no  exception  and,  in  coastal  basins,  conditions  favorable  to  sea-water 
intrusion  were  intensified.  However,  there  were  a  niamber  of  basins,  partl- 
ctilarly  small  ones  located  adjacent  to  mountains,  where  there  were  in- 
creases in  water  levels  between  the  spring  of  1958  and  spring  1959-  In 
some  Instances,  these  rises  were  substantial.  Artificial  recharge 
activities  are  an  important  cause  for  this  ajiomaly,  although  a  contrib- 
uting factor  is  some  very  late  spring  runoff  from  the  wet  year  of  1958 
occurring  after  the  spring  1958  ground  water  level  measurements. 

Discussions  of  ground  water  conditions  in  the  various  regions 
and  basins  in  the  Southern  California  area  are  presented  in  the  following 
sections.  The  groxind  water  elevations  of  selected  wells  are  shown  by  the 
hydrographs  presented  on  Plates  12A  and  12B. 

Central  Coastal  Region  (No.  3) 

Water  levels  in  ground  water  basins  generally  decreased  in  ele- 
vation between  the  spring  of  I958  and  the  spring  of  1959  in  San  Luis 
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Obispo  County.  On  the  other  hand,  in  Santa  Barbara  Coxinty,  water  levels 
increased  slightly  in  all  basins  for  which  there  are  observed  data,  with 
the  exception  of  the  downstream  basins  of  the  Santa  Ynez  River  watershed. 
Observed  grottnd  water  level  elevations  were  generally  above  sea  level  in 
all  areas  within  the  region  except  for  the  South  Coast  Basins  of  Santa 
Barbara  County. 

Available  grotind  water  level  records  for  the  Central  Coastal 
Region,  for  the  period  July  1958  through  June  1959^  are  tabulated  in  VolTome 
II,  Appendix  A.  The  estimated  avereige  change  in  grovind  water  level  ele- 
vations between  the  spring  of  1958  and  the  spring  of  1959  for  selected 
basins  in  this  region  are  given  in  Table  l6.  The  historical  fluctuations 
of  water  levels  at  key  wells  in  Region  3  are  delineated  on  Plate  12A  and 
the  locations  of  wells  at  which  water  level  fluctuations  are  shown  can 
be  found  on  Plate  6. 

Ground  water  levels  in  the  Paso  Robles  Basin  of  the  Upper 
Salinas  Valley  declined  an  average  of  four  feet  between  the  spring  of 
1958  and  the  spring  of  1959'  Depths  to  groxind  water  rsmged  from  flowing, 
just  west  of  Shandon,  to  I98  feet  below  the  grovind  surface  in  the  vicinity 
of  the  City  of  Paso  Robles. 

Groiind  water  level  observations  in  the  Arroyo  Grande  Basin 
indicated  an  average  decline  of  over  four  feet  dviring  the  year.  It  is 
noted  that,  in  the  spring  of  1959»  the  static  groiind  water  level  was 
observed  to  be  about  1^  feet  below  sea  level  at  one  well  located  about 
one  mile  from  the  ocean  just  north  of  Oceano.  However,  water  levels  in 
all  other  wells  observed  were  recorded  as  being  above  sea  level. 

In  the  Santa  Maria  River  Valley,  ground  water  levels  rose  an 
average  of  seven  feet.  Observed  depths  to  groiond  water  ranged  from  a 
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miniiiium  of  12  feet  fo\ir  miles  north  of  GuadaliQ)e,  to  a  maximum  of  500 
feet  below  the  groxmd  surface  three  miles  east  of  Orcutt. 

Grovind  water  levels  rose  in  the  upstream  Santa  Ynez  and  Headwater 
Subareas  of  the  Santa  Ynez  River  Valley,  but  decreased  in  the  other  down- 
stream areas,  particxilarly  in  the  Lorapoc  Subarea.  Despite  an  average 
decline  of  four  feet  in  the  Lompoc  Subarea,  all  but  one  of  the  observed 
wells  showed  ground  water  levels  substantially  above  sea  level. 

Ground  water  levels  in  the  South  Coast  Basins  of  Semta  Barbara 
County  generally  showed  a  slight  rise.  However,  static  water  levels  at 
many  of  the  wells  in  Goleta  and  Carpinteria  Basins  were  below  sea  level 
during  the  entire  I958-59  season,  and  a  continuation  of  conditions  favor- 
able to  sea-water  intrusion  was  indicated.  Minimum  water  level  elevations 
observed  during  the  year  were  4l  feet  below  sea  level  in  the  Goleta  Basin 
and  28  feet  below  sea  level  in  the  Carpinteria  Basin. 

Los  Angeles  Region  (No.  k) 

Changes  in  ground  water  levels  in  the  many  basins  in  this  region 
varied  through  a  very  wide  range  between  the  spring  of  1958  and  the  spring 
of  1959,  the  extremes  being  an  average  rise  of  50  feet  in  the  Claremont 
Heights  Basin,  and  an  average  decline  of  34  feet  in  Zuma  Canyon  Basin. 
There  were  numerous  basins  where  average  rises  or  declines  of  over  10 
feet  were  observed.  Most  of  the  basins  with  rises  in  ground  water  levels 
were  located  in  the  foothill  areas,  where  at  least  a  portion  of  the  rise 
is  attributable  to  the  delayed  effect  of  late  seasonal  runoff  from  the 
wet  winter  of  1958.  In  many  basins,  the  rise  is  also  attributed,  at 
least  in  part,  to  water  spreading  in  artificial  recharge  projects.  However, 
levels  in  most  of  the  coastal  ground  water  basins  remained  below  sea 
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level  during  the  entire  period  and  conditions  favorable  to  sea-water  in- 
trusion continued  to  prevail  in  these  basins. 

The  estimated  average  change  in  ground  water  level  elevation  for 
selected  ground  water  basins  in  the  Los  Angeles  Region  is  presented  in 
Table  17,  and  a  complete  tabulation  of  water  levels  for  this  region  for 
the  period  Jxily  I958  to  Jvtne  1959  is  presented  in  Volvune  II,  Appendix  B. 
Fluctuations  of  water  levels  at  selected  wells  are  shown  on  Plate  12A  and 
the  locations  of  the  wells  themselves  are  delineated  on  Plate  7« 

In  Ventxira  County,  water  levels  indicate  substantial  spring-to- 
spring  rises  in  water  surface  elevations  in  nearly  all  basins  in  the 
Santa  Clara  River  Valley,  including  the  Oxnard  Plain  Forebay  and  Pressure 
Areas.  These  indicated  rises  are  primarily  attributed  to  the  release  of 
approximately  60,000  acre-feet  of  water  from  Lake  Piru  between  May  of 
1958  and  May  of  1959-  These  releases  are  made  to  the  natural  stream  bed 
of  the  Santa  Clara  River  for  delivery  to  spreading  basins  in  the  Oxnard 
Plain  Forebay  area,  so  that  substantial  replenishment  of  the  Fillmore  and 
Piru  Basins  is  accomplished  concxirrently  from  stream  bed  percolation. 

Despite  the  improvement  in  conditions  indicated  above,  ground 
water  levels  in  a  portion  of  the  Oxnard  Plain  Forebay  Area  and  piezometric 
levels  throughout  most  of  the  Oxnard  Plain  Pressure  Area  continued  to  be 
below  sea  level.  The  resulting  landward  hydraulic  gradient  maintains 
conditions  which  have  permitted  intrusion  of  sea  water  into  the  area. 
The  extent  of  this  intrusion  in  the  spring  of  1959  is  discussed  in 
detail  in  Chapter  IV. 

Ground  water  levels  declined  in  all  basins  of  Ventura  County  not 
directly  affected  by  the  Santa  Clara  River.  Observed  depths  to  ground 
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vater  in  the  county  ranged  from  flowing  at  Ojai,  to  a  maximum  depth  of 
approximately  530  feet  below  the  ground  surface  one  mile  north  of  Moorpark. 

Between  the  spring  of  I958  and  the  spring  of  1959  ground  water 
levels  in  the  Coastal  Plain  of  Los  Angeles  County  declined  an  average  of 
less  than  three  feet  in  all  basins  except  the  Montebello  Forebay  Area. 
There,  as  a  result  of  artificial  recharge,  a  large  rise  in  ground  water 
level  was  indicated.  With  the  exception  of  the  Montebello  Forebay  Area, 
nearly  all  ground  water  levels  were  below  sea  level.  The  elevation  of 
the  "trotigh"  or  depression  in  ground  water  levels  in  the  West  Coast  Basin 
was  80  to  90  feet  below  sea  level,  about  the  same  as  last  year.  This 
trough  is  currently  located  about  fo\ir  miles  inland  from  the  coast  and 
extends  generally  in  a  southeasterly  direction  from  the  southerly  end  of 
the  Charnock  Fault  through  well  number  i4^s/l3W-22F2,  which  is  located  near 
the  comer  of  Alameda  Street  axid  Sepulveda  Boulevard.  A  large  portion  of 
the  ground  water  pressure  surface  underlying  the  Central  Coastal  Plain 
Pressure  Area  continued  to  remain  far  below  sea  level,  with  the  elevation 
of  the  trough  in  this  area  averaging  70  to  80  feet  below  sea  level.  An 
average  groiind  water  level  rise  of  17  feet  was  observed  in  the  Montebello 
Forebay  Area  between  the  spring  of  1958  and  the  spring  of  1959-  This 
change  was  due,  in  large  part,  to  the.  spreading  of  about  60,000  acre-feet 
of  local  and  imported  Colorado  River  water  in  artificial  recharge  projects 
adjacent  to  the  Rio  Hondo  and  Sain  Gabriel  Rivers. 

Observations  of  ground  water  levels  in  the  Saji  Fernando  Basin 
indicated  a  decline  avereiging  over  four  feet  between  the  spring  of  1958 
and  the  spring  of  1959*  while  in  Tujiinga  Basin  levels  declined  over  12 
feet.  The  other  ground  water  basins  in  the  valley  showed  only  a  slight 
change  in  ground  water  level  elevation.  The  depths  to  ground  water  varied 
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from  flowing  in  the  Northridge  area  in  the  western  portion  of  the  valley, 
to  over  300  feet  below  the  ground  surface  at  Tujunga. 

In  the  San  Gabriel  Valley,  the  seasonal  change  in  gro\md  water 
levels  varied  from  a  decline  of  over  15  feet  in  the  Upper  Canyon  Basin,  to 
a  maximum  rise  of  20  feet  in  Glendora  Basin.  In  the  Main  San  Gabriel 
Basin,  the  largest  ground  water  basin  in  the  valley,  the  average  rise  was 
approximately  six  feet.  Depths  to  ground  water  in  the  Saji  Gabriel  Valley 
ranged  from  rising  water  at  Whittier  Narrows,  to  more  than  k^O   feet  below 
the  ground  surface  near  the  City  of  Glendora. 

In  the  eastern  part  of  the  San  Gabriel  Valley,  the  ground  water 
levels  rose  in  a  number  of  the  small  ground  water  basins  located  adjacent 
to  the  mountains.  This  pattern,  apparent  in  such  basins  as  Glendora,  Way 
Hill,  and  San  Dimas,  carried  over  into  the  Claremont  Heights,  Cucamonga, 
Rialto,  and  I^ytle  Basins  of  the  Upper  Santa  Ana  Valley.  These  ground 
water  basins  are  quite  small  and  have  a  history  of  recovering  rapidly 
during  wet  seasons.  The  large  rise  in  ground  water  levels  in  a  carry- 
over effect  from  the  wet  1957-58  season,  and  is  supported  by  a  study  of 
water  levels  which  show  that,  for  a  large  percentage  of  the  wells,  most 
of  the  recovery  occurred  during  the  spring  and  slimmer  of  1958. 

Lahontaji  Region  (No.  6) 

Average  changes  in  ground  water  levels  amounted  to  no  more 
than  two  feet  in  most  ground  water  basins  in  the  Lahontan  Region  between 
the  spring  of  1958  and  the  spring  of  1959-  The  principal  exceptions  were 
Rock  Creek  and  Lancaster  Basins.  However,  it  should  be  emphasized  that 
only  a  small  number  of  wells  were  measured  in  many  of  the  ground  water 
basins  in  the  Lahontan  Region,  and  the  averages  of  the  changes  in  ground 


-kS. 


water  level  elevation  may  not  truly  reflect  ground  water  conditions. 
In  the  Lancaster  Basin,  probably  the  most  thoroughly  developed  basin  of 
the  Lahontan  area,  measurements  at  75  wells  indicated  a  decline  in  ground 
water  levels  of  six  feet  between  the  spring  of  195^  aj^d.  the  spring  of 
1959'  During  the  same  period,  groimd  water  levels  remained  essentially 
constant  in  the  Mojave  River  and  Harper  Valleys,  where  considerable 
development  has  also  occurred.  The  depths  to  ground  water  in  this  region 
varied  from  flowing  in  Harper  and  Coyote  Lake  Valleys  to  over  ifOO  feet 
below  the  ground  sxirface  in  Rock  Creek  Basin  at  a  point  about  25  miles 
southeast  of  Palmdale. 

All  available  ground  water  level  data  for  the  Lahontan  Region 
for  the  1958-59  season  are  tabiilated  in  Volume  HI,  Appendix  C,  and  a 
summary  of  these  data  is  presented  in  Table  18.  Historical  changes  in 
ground  water  level  elevations  at  selected  wells  in  ground  water  basins 
of  the  Lahontan  Region  are  given  on  Plate  12B,  and  the  locations  of 
these  wells  are  shown  on  Plate  8. 

Colorado  River  Basin  (No.  7) 

Observations  of  depths  to  ground  water  in  this  region  indi- 
cated seasonal  declines  in  all  but  two  of  the  ground  water  basins.  In 
most  of  the  ground  water  basins  for  which  data  are  available,  the  number 
of  wells  measured  is  very  small,  so  that  the  average  values  based  on  the 
available  data  may  not  truly  reflect  the  change  in  ground  water  conditions . 
The  greatest  decline  was  noted -in  Fenner  Valley,  where  the  observed  drop 
in  grovtnd  water  levels  was  five  and  one-half  feet.  The  increases  indi- 
cated for  two  basins  were  minor,  about  one-half  foot.  Depths  to  ground 
water  in  the  Colorado  River  Basin  Region  varied  from  flowing  wells 


-49- 


03 
H 


I 

(U 

u 

X 

0) 


0) 

to 


S  "^ 

o    •. 
u  o\ 

oco 

•P   LfN 

^  CK 

-P 

(U    c 


(u  a> 

tiO-P 

0)  xi 
-pot:) 


-p  d 


•H  •. 

^  fH     P 

-     P  «J    0) 

C  t:)  <u  a> 


O   r-\ 


u 

C  H 


(U     (U 


Cm 
O 

M 
U  H 
(U  H 
^    0) 


CO 

I' 

cd 


c 
o 

•H 

H   +> 

Cd  cd  01 
a;  c  xi 
H  bO  o 
<  -H  o 
w 

01 


ci 

•H 

W 

Cd 

+> 

cd 


o 
u 


s 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

•» 

•^ 

•^ 

•* 

•^ 

•v 

•v 

•^ 

^ 

r-i 

d 

?^ 

^ 

OJ 

d 

d 

MD 

o^ 

H 

f- 

OJ 

CO 

CO 

CO    g) 

rH 

no 

OJ 

OJ 

H 

H 

1  o\ 

1 

O 

1 

UA 

H 

1 

O 

1 

C- 

1 

H 

pji-g 

W      • 

w 

W 

w 

w 

W 

• 

S 

• 

CM   ON 

>-Y-l    O 

-4- 

H 

CO 

C7\ 

CO  ^ 

t--* 

oo  C^ 

CM    O 

LTN 

H 

H 

H 

CVl 

H 

i/\ 

H 

nn 

3 

CO 

S 

"a" 

^ 

"a" 

^ 

^ 

o 

ON 

MD 

CVl 

lr^ 

CJ 

-4- 

H 

OJ 

rH 

H 

H 

H 

H 

H 

GO 

CO 

CO 

CO 

'O 

CO 

CO 

CO 

•^ 

•^ 

•i 

•s 

•V 

*« 

•^ 

•^ 

d 

s: 

d 

^ 

rH 

H 

^ 

^ 

-H 

C7\ 

PO 

o 

OJ 

O 

CO 

H 

H  O 

H 

O 

H 

O 

on 

Lf\ 

CVJ 

o 

OOMD 

-* 

OOON 

1       • 

1 

» 

• 

1 

1 

1 

• 

1       • 

Uj  t— 

a 

o 

W 

O 

y 

t^ 

W  vi) 

ti] 

L*~* 

:s  o 

W   LTN 

O  OJ 

CM 

oo 

u^  C^ 

CTn  i^ 

00 

ir\ 

t--4- 

J-  -4- 

CM   Lf\ 

H   OJ 

H 

H 

H 

m 

CT) 

s" 

S 

~s" 

^ 

^s' 

s' 

^ 

~s" 

H 

O 

ir\ 

-^ 

Lr> 

OJ 

J- 

OJ 

CVJ 

OJ 

H 

H 

H 

H 

H 

OJ 

H 
I 


CM 
H 


CO 


LPi 


OO 


PO 


8 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

O 

O 

• 

• 

• 

• 

• 

• 

• 

• 

00 

ON 

o 

OO 

-4- 

1/N 

v£) 

r— 

OJ 

OJ 

m 

m 

PO 

on 

on 

m!) 

1 

VO 

1 

1 

1 

1 

>» 

>> 

(U 

0) 

>> 

H 

H 

>» 

^ 

>» 

H 

a 

>> 

a 

d; 

H 

(U 

H 

> 

OJ 

r-{ 

> 

H 

H 

H 

cd 

H 

r-i 

H 

Cd 

iH 

> 

a> 

-^ 

Cd 

(U 

cd 

> 

Cd 

> 

> 

^ 

> 

<u 

> 

(U 

C5 

> 

tJ 

s 

& 

■p 

-S 

eg 

0) 

^H 

•H 

H^ 

)h 

to 

O 

QJ 

3 

:3 

ft 

(L) 

•H 

■Vh 

P 

^ 

o< 

cd 

!> 

C 

'i 

O 

■S 

to 

cd 

x) 

H 

O 

>i 

^ 

> 

o 

•H 

Vi 

3i 

O 

a^ 

M 

M 

CO 

U 

hJ 

c; 

-50- 


00  "^ 
cc  M  o^  13 


w 

fl> 

a 

0) 

u 

u 

<U    -P 

-p 

■p  a; 

X 

ca  (u 

<u 

>    <M 

tJ 

-d  a 

I 

3  '"^ 
o    ^ 

<u 

^1    ON 

to 

bOU\ 

-o 

O  CO 

+J   t/N 

T) 

CT\ 

c 

^  H 

crt 

-P 

ft  bO 

G 

0)    C 

o 

X)   -H 

•H 

-p 

^    ^ 

a 

O    TJ 

a 

•H 

■p 
cd 

xl 


o 
u 
o 


CO 


o 

m 

w    • 

CJ    j\ 


ON 


CO 


OJ        • 
I     J- 

W    ON 


ON 


CO 


OJ    OO 


o 


CO 

H  • 

I  LP> 

:3  LTN 

yO  OJ 


CO 


+ 


m 


CO 

c\j 

CO 
CM 
I   -J- 
3:      • 

-=)-  OJ 


a 


CO 

H 
W 

C\J  PO 

CM  • 

I  CM 

S  OJ 

LfN  en 


3 

LfN 


CM 


VD 


cn 


CM 


CO 


CO 


CO 


CO 


CO 


CO 


CVI 

M3 


CO 

C7N-4- 
^00 

F-  CM 


a 

LTN 


H 
I 


oo 


o 
o 

• 

o 

o 

* 

o 
o 

• 

o 

r-\ 

-4- 

OJ 

-4- 

-4- 

vo 

VO 

vo 

VO 

^   ^   ^    ^    ^   ^ 

MD         t^        VO         OJ  CM        M3 

CM  OJ  ^ 

looiVO     l/H     lO     lt~-IH 

*-OVOrOOOJvOOJHOJCOCJNi/N 
iH         H  CM  H  i/N  H  H 


a 

CO 


CO 


a 

C3N 


M 


CO 


a 

LTN 


CO 


a 

ITN 


CO 


a 


CO 


H         Ci         ^  i-l  H         iH 

<3j         S         Q         O  0-(         Q 

MDuP>(T\CMCOO-d-cOO  ON-4-  CM 
on     •  CM      •  •  OJ      •  OJ      •  CO     • 

If-IOJ  lONiO  IH  ILTN 
:2irNS-^t20N:SrH:S0OS0J 
^OOJOOrOiHrHCMtv-iOCMCjN-^ 


a 

CJN 


a 


a 


a 

ITN 


cu 
I 


(M 


CM 


\0 
I 


I 


H 
H 


8 


CM 
O 


O 


LTN 


O 


VD 


M3 
O 


J-  J-  _d-  ^  ^  J-  -4- 

-d-  ^  -d-  J-  -*  J-  ^ 

II  I  I  I  I  t 

VO  VO  VO  VO  VO  VO  VO 


>> 

0) 

>> 

(U 

rH 

(U 

H 

H 

H 

H 

!S 

H 

c 

^ 

> 

i^ 

•H 

> 

u 

> 

m 

fn 

0) 

U 

m 

G 

0) 

> 

0) 

a 

•H 

> 

•H 

> 

>. 

w 

•H 

M 

■H 

« 

•H 

(U 

>>  fl 

bO 

c 

W 

Cd 

K 

« 

r-H 

OJ    -H 

C 

•H 

Cd 

c 

pq 

0) 

H 

H    to 

•H 

03 

PP 

•H 

0) 

!> 

<U 

cd 

H    cd 

!h 

Cd 

cfl 

X 

> 

cd 

> 

> 

cd  pq 

ft 

pq 

u 

cd 

Q) 

oJ 

•o 

Cd 

> 

CO 

Q) 

pq 

0) 

••^ 

^ 

•o 

QJ 

x: 

(U 

•P 

U 

:§ 

;g 

^ 

(U     t) 

B 

Cd 

u 

(U 

^ 

H 

Cf^ 

o 

■p 

M 

(1) 

^ 

0) 

g 

(U    0) 

•H 

j 

S 

o 
o 

> 

-rl 

ft 

-p  a 

:3 

o 

►-3 

m 

PC 

5 

g 

:& 

H 

^ 

•51- 


s 

H 

CO 

O  MD 
H 


3 
O 
H 


^g 


+>    0) 


CO 

s 

CO 

s 

S 

s 

•w 

•* 

•V 

•» 

•^ 

^ 

5! 

d 

^ 

^ 

d 

rH 

5 

-;1- 

CM 

o 

CM 

o 

OJ 

no 

?§> 

H 

r-i 

CM 

1    VO 

1 

-^ 

1 

c- 

1 

<o 

1  -4- 

s    • 

W 

• 

^•^ 

w 

• 

u 

• 

w    . 

OnCVJ 

CO 

o 

MD^ 

CM 

H 

ss 

^- 

ro^ 

o 

-d-co 

-* 

t— 

""^■K^ 

"•^v^ 

■--^H 

■""N^ 

-~^rH 

a 

CO 

S  fo 

CO 

CO 

CO 

o 

o 

H 

H 

o 

^ 

H 

PO 

H 

OO 

OO 

CM 

CO 

S 

CO 

S 

S 

S 

•V 

•* 

•s 

•^ 

•w 

■V 

^ 

d 

H 

O 

d 

^ 

C—  OJ 

H 

Cs 

oocO 

H 

lr^ 

-d-MD 

O    rH 

H     • 

H 

m 

• 

• 

CM 

• 

CM      • 

1    H 

1 

H 

1     ITN 

1 

t^ 

t^ 

1    t- 

S  m 

^ 

CO 

S   CVI 

W 

rH 

W-^ 

W  H 

ON  H 

CVI 

ir\  CM 

ITNH 

CM 

H 

CT\CM 

rr) 

-* 

-d- 

ro 

"s" 

CO 

^ 

~a? 

"co 

"co" 

f-l 

OJ 

O 

rH 

o 

VO 

H 

oo 

H 

CO 

OO 

CM 

<M 


00 
O 

I 


CM 
I 


CVI 
rH 


O 
H 


OO 


OO 


CM 


8 

O 

O 

O 

O 

O 

O 

• 

• 

• 

• 

c- 

ON 

o 

-* 

-* 

-* 

tr\ 

IfN 

1 

1 

1 

1 

VO 

VO 

VO 

VO 

S 

a 

•rl 

-P 

C! 

O    G 

>» 

O   -H 

v 

^— '   w 

rH 

>>^ 

>> 

t 

<u 

>> 

0) 

r" 

> 

rH     t) 

(U 

f>» 

H 

"« 

rH     O 

rH 

(U 

^ 

to 

«}      ^H 

1 

H 

> 

H 

>    ^ 

•^ 

> 

,i>4 

S 

<U 

> 

M 

o 

S 

P<^ 

-p 

O 

0) 

^t 

a 
o 

(U 

•H 

-g 

§ 

o  o 

E 

£• 

0) 

Td 

•H 

■P  s 

S 

Ph 

Tj 

"3 

^ 

M 

CO 

:3 

3 

G 

fc 

a 

CO 

o 

H 

■52- 


located  in  the  Coachella  Valley  southeast  of  the  town  of  Coachella,  to 
more  than  500  feet  below  the  groxmd  surface  in  a  well  situated  about 
five  miles  northeast  of  Palm  Springs. 

All  available  ground  water  level  data  for  the  Colorado  River 
Basin  Region  for  the  period  July  1958  through  June  1959  are  tabulated  in 
Volume  3,  Appendix  D,  and  summarized  by  ground  water  basin  in  Table  19 . 
The  historical  change  of  ground  water  levels  for  well  10S/6E-21A1S,  lo- 
cated in  Borrego  Valley,  is  represented  by  a  hydrograph  on  Plate  12B. 
The  location  of  this  well  is  shown  on  Plate  9* 

Santa  Ana  Region  (No.  8) 

Ground  water  level  elevations  in  the  Santa  Ana  Region  followed 
the  general  pattern  of  adjacent  Region  h   in  that  there  were  some  very 
substantial  rises  in  ground  water  levels  in  smaller  basins  adjacent  to 
the  mountains,  particularly  Lytle  Creek  Basin,  and  some  general  decreases 
in  ground  water  levels  in  the  larger  basins  located  in  downstream  areas . 
As  indicated  previously,  the  increases  were  primarily  attributed  to  the 
carry-over  effects  from  the  wet  season  of  1957-58,  although  in  some  areas 
artificial  recharge  activities  contributed  to  the  rises  in  ground  water 
levels . 

Available  ground  water  level  measurements  for  the  Santa  Ana 
Region,  for  the  period  Jxily  1958  througii  June  1959^  are  tabulated  in 
Volume  III,  Appendix  E,  and  the  estimated  average  change  in  groxind  water 
level  elevations  for  selected  ground  water  basins  is  presented  in  Table 
20.   Hydrographs  of  wells,  which  indicate  long-term  water  level  fluctuations 
in  the  region,  are  delineated  on  Plate  12B,  and  the  locations  of  these 
wells  are  shown  on  Plate  10. 


■53- 


a    • 

H  o 

a 

CO 

s 

o  a 

M  O 

^S 

>  m 

L_P 

H  a 

M 

3  K 

W  M 

Ej  PS 

< 

S    O    ON 

q  LfN 

ON 

S  «  00 

H 

13    O    LfN 

O    hJ    ON 

W 

ffi   O  iH 

vA 

ei  u 

^ 

o 

s  s  a 

E^ 

M  M   M 

CO  CO  5 

w  a  Q 

O  M 

w 

e 

-P 
X! 
(U 


a 

•H 


o     •> 
f-i   ON 
bO  ufN 
I 

O  CO 

+>    LTN 

ON 

^    r-i 
■P 


OJ 


G 

•rl 
O   Ti 


tsO-P 


-P 


Jh  -P 

C3    (U 


-    ;3 
bD  o 


a  xl   (L)   a; 


^1    <u    <u    C 

a;  +J 
G  H 

•H 


+-I        -d  w 

O           0)  -H 

W    Jh  CO 

^^  fH    OJ  G    >> 

Q)   H   tS  -H  r-j 

"     "     iH  cd 

03  C 

G  cd 

o 

t) 


0) 


G 
o 

•H 

r-1    -P 

cb   05 


G  Td 
bO  O 
•H    o 

to 


CO 


CM 
CM 


MD   CM 


a 


co 


CM 


OO 


NO 


G 
•H 
W 

CD 

0) 


O 


CM 


cn 

W  CO 
M3  LTN 
H   CM 

a" 


CO 


CO 

.\ 
H 

pq 

LfN 

o 

W   CM 


CO 


CO 


pq 

L/N 

-4- 
I 

W  MD 
CM  no 
H 

a 


CO 


CO 


CO 


H 
CM 


W 
CM 


a 


CO 


CO 


I 

w  o 

C3N 


CO 


CM   H 
I 
W   ON 
t-vo 


a 

CM 


CO 


CO 


CM 

CM 

H 

H 

U> 

CM 

CM 

CM 

1 

1 

1 

1 

m 


CM 


CM 


CJN 


<3N 

OO 


O 
H 


CO 

CM 

PS 

-4- 

WOO 


CO 

rH 


CO 


H 

H  H 

LfN 

OO  CM 

51 

ON 

OJ  o 

LfN 
r-^    l/N 

CM  M3 

CM 
OO  H 

p1 
o 

OOMO 
1 

W  CO 

OO 

oo  J- 

H  J- 

LfN  LfN 
rH    OO 

W    ON 
LfN  CO 
H   OO 

Kl   OO 
-J-   H 
H   CM 

o  o 

H   OO 

W  -4- 

00  -* 

OO 

W    LfN 

LTNVO 

CM 

a 

CM 

a 

CO 

a 

ITN 

a 

H 

a 

CM 

a" 

rH 

a" 

H 

CVl 


OO 
I 


8 

8 

o 
o 

g 

8 

8 

8 

• 

• 

« 

• 

• 

• 

• 

CM 

t 

LfN 

1 

CO 

1 

ON 

1 

o 

H 

1 

H 
H 

1 

^ 

1 

t- 

t- 

c- 

t- 

t^ 

t-- 

i>- 

>) 

4) 

>> 

rH 

0) 

■5 

r-i 
H 

>» 

> 

Cd 

3? 

> 

H 

CO 

s 

-^ 

>> 

1 

G 

tt> 

>> 

> 

(U 

cd 

>» 

r^ 

lU 

1— 

Ol 

-p 

(U 

'^ 

rH 

cd 

>> 

c 

r- 

<-< 

H 

cd 

(U 

(U 

p 

^ 

> 

> 

^ 

> 

rH 

1 

G 
•H 

g 

•H 

fH 

§ 

rH 

o 

^ 

fn 

G 

a 

(D 

^ 

H-> 

-P 

Q) 

?^ 

c; 

W 

(U 

G 

ft 

^ 

2 

3 

•H 

H 

Q) 

Pk 

U 

0) 

xl 

^ 

OJ 

> 

O 

^ 

>Ji 

fa 

o 

pq 

Q 

EH 

O 

S 

-54- 


ON 


w 
d) 

S 

-p  -p 

X 

a) 


u 

0) 


t 
w 

O 


c 
o 

•iH 
■P 
(S 
u 


g.H 

O      •> 

U  On 

I 

OCO 

+5    LTv 

-P 
ft 

OJ 


^ 


o  in 


bO  -p 
c   cd 

0)  X!  ^ 
•p  y  Ti 

a  (u 


CO 

> 


•v-P 

h    (U 

cd   (u 


O  H    (U 

tjD  t>  -P 

C  H 
•H 


O 
0) 


0) 
0) 


CO 
•H 
w 

fl  >> 

0)   -H   -H  iH 


3        fl 

s        o 

o 

fl 
o 

•H 
H  -P 
CO    OJ    0 
0    G   tJ 

H   bO  O 

<i;  -H  o 

to 
<U 


cd 


w 

0) 

+> 
cd 


o 


02 


W 


m 


o 
o 


I 


co 


CO 


CO 


CO 


OT 


CO 


CO 


CO 


CO 


CO 


CM 


CM 


CM 

H 

I 


CM 


O 

o 
CO 

rH 

I 


H 


O 
O 


CT\ 


t- 


O 

o 
o 

CM 
I 


CM 


CM 
CM 


CVJ 
I 


CM 


H 
I 


CO 


o 
o 

-It 

CM 
I 


co 


^ 

H 
O 

^ 

g 

^ 

ON 

C7\ 

-ct 

oo 

^      §" 

H 

CM 

O 

H  On 

H   CM 

nov£) 

H  VO 

CVJ  VD 

1       • 

1 

1 

1 

1     -H 

1 

1 

ta  m 

W  -4- 

s  o 

W^ 

W     > 

W  O 

W  '-n 

VOVO 

^  -=t- 

H 

-J- 

CO    O 

VO  CVJ 

CO  o 

CM 

,^ 

^^ 

~co" 

s 

s 

^s" 

w 

CO 

CO 

r-i 

-^ 

-4- 

rH 

M3 

H 

CVJ 

CO 


3"  LTN 

^ 

O 

O"  l/N 

r-{ 

a  o 

rH 

o 

H 
pq 

oo 

H 
W  ON 

^       • 

J- 

• 

rH         • 

J-    • 

O 

• 

CO 

• 

CVJ      • 

.S 

CVJ 

LTN 

m   r-l 

H  CM 

OO  CM 

00 

CM   l/N 

1 

LTN 

1     OO 

1  c^ 

1 

m 

1 

>- 

1    O 

W-;!- 

w 

a  CM 

M  H 

a 

l/N 

'^ 

CM 

W  H 

^ 

oo 

rH 

-^ 

^ 

vO 

CO 

5 

3 

"a" 

lo" 

"o? 

CO 

CO 

H 

-^ 

MD 

H 

PO 

s 

CM 
H 

8 

CM 
I 


>> 

Q) 

>> 

>i 

>» 

>> 

>5 

H 

>» 

(U 

0) 

(U 

0) 

(D 

3 

<u 

M 

H 

H 

rH 

H 

> 

c; 

H 

cd 

'd 

^ 

> 

-^ 

> 

> 

> 

> 

cd 

> 

o 

c 

fl 

<v 

O 

H 

o 

H 

CQ 

o 

fl 

§> 

a; 

t)0 

H 

E 

to 

V. 

^ 

0) 

•rl 

'w 

^ 

a> 

o 

o 

u 

+> 

S 

a 

u 

cd 

u 

o 

QJ 

o 

;3 

o 

o 

o 

o 

a 

*-3 

J 

s 

o 

« 

o 

-55- 


In  the  Santa  Ana  Forebay  groimd  water  basin  of  Coastal  Orange 
County,  approximately  80,000  acre-feet  of  imported  Colorado  River  water 
was  purchased  and  spread  for  ground  water  replenishment.  As  a  result  of 
this  activity,  the  average  groiind  water  level  in  this  basin  declined  only 
about  one  foot  between  the  spring  of  1958  and  the  spring  of  1959-  Without 
this  activity,  a  substantially  greater  decline  would  have  been  observed. 
The  maximum  observed  depth  to  ground  water  was  335  feet  at  a  well  located 
about  two  miles  northeast  of  Orange,  while  a  minimum  depth  to  water  of 
about  12  feet  below  the  ground  surface  was  observed  at  a  well  about  one- 
half  mile  north  of  Olive. 

Ground  water  pressure  levels  in  the  East  Coastal  Plain  Pressure 
Area  of  Orange  County  dropped  an  average  of  seven  feet  between  the  spring 
of  1958  and  the  spring  of  1959-  The  ground  water  pressure  levels  were 
below  sea  level  throughout  most  of  the  basin,  reaching  a  maximum  of  about 
45  feet  below  sea  level  near  the  Orange  County-Los  Angeles  County  Line. 
The  existence  of  a  landward  gradient  in  the  pressure  surface  provides 
conditions  favorable  for  the  intrusion  of  sea  water,  and  as  discussed 
in  Chapter  IV  it  appears  that  intrusion  is  continuing,  particularly  in 
the  Santa  Ana  Gap. 

Ground  water  level  elevations  rose  in  a  number  of  the  smaller 
peripheral  basins  located  adjacent  to  the  mountains  which  surround  the 
Upper  Santa  Ana  Valley,  particulairly  those  near  the  San  Gabriel  Mountains 
and,  in  some  instances,  these  rises  were  substantial.  For  example,  in 
Lytle  Basin  grovtnd  water  levels  rose  an  average  of  72  feet  between  the 
spring  of  I958  and  the  spring  of  1959,  while  in  Claremont  Heights  and 
Cucamonga  Basins  average  rises  of  62  and  55  feet,  respectively,  were 
noted.  These  rises  are  similar  to  a  condition  observed  in  the  Los 
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Angeles  Region,  and  are  due  primarily  to  percolation  from  the  late  spring 
and  summer  runoff  of  the  I957-58  season. 

In  the  more  heavily  numped  ground  water  basins  of  the  Uoper  Santa 
Ana  Valley,  such  as  Ghino,  Riverside,  Bunker  Hill  and  Colton,  the  ground 
water  levels  reflected  the  dry  season,  because  the  average  ground  water 
elevations  declined  on  the  order  of  two  to  six  feet  between  the  spring 
of  19i?8  and  the  spring  of  1959-   In  the  northwestern  portion  of  the  Chino 
Basin,  between  the  cities  of  Claremont  and  Upland,  ground  water  levels 
were  more  than  ^(0   feet  below  the  ground  surface,  while  at  the  south- 
westerly edge  of  the  basin,  in  the  vicinity  of  Prado  Dam,  rising  water 
was  observed.   In  Bunker  Hill  Basin,  observed  depths  to  ground  water 
ranged  from  ^30  feet  below  the  groimd  surface  at  a  point  about  one  mile 
east  of  Patton,  to  flowing  near  Golton. 

Ground  water  levels  in  the  Jan  Jacinto  Valley  declined  an 
average  of  five  feet  between  the  snring  of  1958  and  the  spring  of  1959- 
However,  the  fluctuations  of  ^^^ater  levels  in  individual  wells  varied 
over  a  wide  range.   For  example,  a  rise  of  23  feet  was  noted  at  a  well 
located  about  one  mile  south  of  San  Jacinto,  while  a  decline  of  21  feet 
was  observed  at  a  well  located  about  six  miles  south  of  Romoland.  A 
hydrograph  for  well  No.  iiS/lW-j5Ql  in  the  San  Jacinto  Valley,  depicting 
the  historical  changes  in  ground  water  elevations,  is  presented  on  Plate 
12B.   The  maximum  and  minimitm  observed  depths  from  the  ground  surface  to 
ground  water  in  the  oan  Jacinto  Valley  were  312  and  7  feet,  respectively. 

San  Diego  Region  (No.  9) 

A  comparison  of  ground  water  levels  observed  in  the  spring  of 
I95Q  and  the  spring  of  1959  in  this  Region  indicates  that  there  were  more 


■60- 


ground  vater  basins  with  average  increases  than  with  average  decreases. 
In  the  cases  where  average  increases  were  observed,  a  detailed  review  of 
the  data  indicates  that  in  most  instances  the  rise  occurred  during  the 
period  April  through  J-une  1958^  and.  that  subsequent  to  that  period  water 
levels  were  in  a  general  decline.  Thus,  it  appears  that  the  rises  are 
actually  a  reflection  of  the  wet  year  1957-5Sj  and  that  there  was  suffi- 
cient carry-over  storage  from  the  wet  year  to  provide  some  supply  for  the 
succeeding  year.  This  is  particularly  important  in  oan  Diego  County  where 
ground  water  basins  are  small  and  carry-over  storage  is  limited. 

Observed  groiond  water  elevations  were  belov/  sea  level  at  a 
number  of  wells  in  Mission  Basin  of  the  San  Luis  Rey  River  Valley  and  in 
the  Tia  Juana  Basin.  Thus,  conditions  that  permit  sea-water  intrusion 
prevail.   Ground  water  supply  conditions  in  the  vicinity  of  the  City  of 
San  Clemente  became  critical  during  the  1958-59  water  year  as  sea-water 
intrusion  has  become  a  very  real  threat  to  the  wells  of  this  city.   It 
was  necessary  to  closely  control  extractions  from  these  wells  to  prevent 
chloride  ion  concentrations  from  increasing  to  the  point  where  the  pumped 
water  would  not  be  potable. 

Available  ground  water  level  measurements  for  the  San  Diego 
Region  for  the  period  July  1958  thro\igh  June  1959  are  tabulated  in 
Volume  III,  Appendix  F,  and  pertinent  statistics  regarding  ground  water 
conditions  are  siommarized  in  Table  21.   Hydrographs  of  gro\ind  water  levels 
at  selected  wells  in  Region  9  are  presented  on  Plate  12B  and  the  locations 
of  these  wells  are  shown  on  Plate  11. 
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CHAPTER  IV  QUALITY  OF 
WATER  AND  SEA-WATER  INTRUSION 

There  were  some  instances  of  localized  deterioration  noted  during 
the  1958-59  season,  primarily  as  the  result  of  the  disposal  of  sewage  and 
industrial  waste.  However,  the  principal  water  quality  problem  in  Southern 
California  continued  to  be  the  intinision  of  sea  water  in  coastal  ground 
water  basins.   During  the  1958-59  season,  the  saline  fronts  advanced  in  all 
areas  \inder  surveillance . 

The  following  sections  present  sxunmary  information  on  quality  of 
surface  and  ground  waters,  and  on  tne  current  status  of  sea-water  intrusion. 

Water  Quul Ity 
Results  of  mineral  analyses  of  surface  and  underground  waters 
vary  considerably  within  the  various  ba.iins,  making  detailed  evaluations  of 
changes  from  year  to  year  difficult  and  lengthy.   Summary  evaluations  of 
water  quality  changes  are  presented  in  tiie  Bulletin  No.  65  series  of  the 
Department  of  Water  Kesouroes,  entitled  "quality  of  Surface  Waters  of 
California",  and  tn.e  Buileltn  No.  uo  scries  of  Department  of  Water  Re- 
sources, entitled  "wuiiJ-ily  of  Ground  Waters  in  California".   Bulletins  in 
these  series  for  tne  ysar  l9>y  are  currently  being  prepared.   For  tine  pur- 
pose of  this  Bulletin,  mineral  ana-lyses  of  water  samples  collected  during 
19'^o-59  at  selected  ^iurfnce  and  underground  points  in  some  of  the  basins 
in  Soutnern  California  were  compiled.   'Ihese  analyses  are  presented  in 
Tables  22  and  23.  The  analyses  shown  are  intended  only  to  give  a  general 
indication  of  water  quality  at  the  various  locations  and  are  not  necessarily 
representative  of  tae  average  conditions  in  a  stream  or  of  a  ground  water 
basin. 
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Sea-Water  Intrusion 

The  movement  of  sea  water  into  the  fresh-water  aquifers  of 
coastal  groiind  water  basins  of  Southern  California  continued  during 
1958-59.  The  Oxnard  Plain  Pressure  Area  of  Ventura  Coxmty,  the  West  Coast 
Basin  of  Los  Angeles  Coointy,  and  East  Coastal  Plain  Pressure  Area  of 
Orange  County  are  the  major  "basins  experiencing  this  problem.  The  status 
of  sea-water  intrusion  within  each  of  these  basins  is  discussed  in  this 
section.  A  description  of  the  location  and  hydrologic  featxures  of  these 
basins,  as  well  as  the  history  of  sea-water  intrusion  and  the  corrective 
measures  iindertaken,  may  be  found  in  Bulletin  No.  39-57*  Volxane  I,   of 
this  series  of  reports.  A  detailed  study  of  sea-water  intrusion  in 
California  is  reported  in  Department  of  Water  Resovirces  Bulletin  No.  63, 
"Sea  Water  Intrusion  in  California". 

In  addition  to  those  groimd  water  basins  indicated  above,  there 
are  several  smaller  basins  which  are  confronted  by  an  imminent  threat  to 
groTind  water  quality  by  sea-water  intrusion.  These  include  MDrro  and 
Chorro  Basins  in  San  Luis  Obispo  Coiinty,  Malibu  Creek  Basin  in  Los 
Angeles  County,  San  Mateo  Basin  near  San  Clemente  in  Orange  County,  and 
Mission  Basin  of  the  San  Luis  Key  River  Valley,  and  the  Tia  Juana  Basin 
in  San  Diego  County.  In  all  of  these  areas  the  ground  water  levels 
continued  to  slope  inland  from  the  ocean  during  1958-59 •  The  amount 
and  nature  of  sea-water  intrusion  depended  on  the  size  of  the  ground 
water  basin,  the  extent  of  groimd  water  extractions,  and  the  length  of 
time  the  grovind  water  levels  have  been  below  sea  level.  In  certain  of 
these  smaller  basins  the  water  users  have  had  to  curtail  pumping  to 
forestall  further  damage  to  the  limited  water  supplies.  Nevertheless, 
this  action  has  not  been  conipletely  successftil,  and.  ground  water  table 
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elevations  below  sea  level  are  inducing  an  advance  of  the  sea-water 
intrusion  front  toward  inland  wells,  in  most  of  these  areas. 

Oxnard  Plain  Pressure  Area 

Isochlors  outlining  areas  of  the  Oxnard  Plain  Pressxire  Area, 
where  mineral  analyses  of  water  from  wells  indicated  that  chloride  ion 
concentrations  exceeded  100  and  500  parts  per  million  (ppm)  during  the 
spring  of  1959,  are  presented  on  Plate  13 .  Ground  water  level  contours 
for  June  1959  are  also  shown  on  this  plate.  These  data  indicate  that 
movement  of  sea  water  has  been  generally  landward  during  the  past  year, 
and  that  intrusion  continues  in  two  areas,  one  centering  around  Port 
Hueneme  and  the  other  near  Mugu  Lagoon. 

Near  Port  Hueneme,  intrusion  continued  to  advance  inland  in  the 
area  between  Hueneme  and  Pleasant  Valley  Roads.  The  lines  of  100  ppm 
and  500  ppm  chlorides  moved  eastward  as  much  as  800  feet  during  the  past 
year,  to  form  an  apparent  bulge  in  this  area.  It  is  noted  that  the 
groiind  water  level  contours  indicate  an  eastward,  landward  gradient 
which  accoxmts  for  the  rapid  advance  of  sea  water  in  that  direction. 
No  other  major  changes  in  the  sea-water  intinsion  front  in  the  Port 
Hueneme  area  were  detected  during  the  past  year,  although  some  adjust- 
ments were  made  in  the  location  of  the  isochlor  lines  from  that  shown 
for  1958  on  the  basis  of  more  recent  data  on  aqiiifer  configuration.  In 
summary,  the  area  \xnderlain  by  sea  water  increased  considerably  in 
lateral  extent.  However,  the  maximum  landward  advance  of  the  50O  ppm 
isochlor  line  remains  at  about  1.8  miles  easterly  of  the  coast. 

Fluctuations  of  the  chloride  content  in  groxmd  water  from  well 
1N/22W-28A2,  located  near  Port  Hueneme,  for  the  period  1956  thro\igh  1959^ 
are  presented  graphically  on  Plate  Ik. 

I 
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In  the  vicinity  of  Mugu  Lagoon,  and  especially  in  the  Naval 
Reservation  area,  the  absence  of  water  wells  prevents  the  acquisition 
of  essential  data,  so  the  extent  of  intrusion  cannot  be  accurately 
determined.  Samples  of  water  from  two  new  wells  drilled  to  the  west  of 
Arnold  Road  show  the  existence  of  good  quality  ground  water  considered  to 
be  native  to  the  area,  while  earlier  evidence  had  indicated  the  presence 
of  higher  chloride  concentrations.  As  a  result,  the  isochlor  lines  have 
been  adjusted  to  reflect  these  more  recent  data.  To  the  south  and  west 
of  Hueneme  and  Arnold  Roads,  there  exists  an  apparently  isolated  area  of 
about  200  acres  where  wells  produce  groxond  waters  with  chloride  content 
ranging  up  to  56O  ppra.  The  source  of  these  saline  waters  has  not  as  yet 
been  determined. 

West  Coast  Basin 

Sea  water  has  intruded  the  fresh-water  aqvdfers  of  West  Coast 
Basin  along  the  entire  coast  line  bordering  on  Santa  Monica  Bay,  from 
Palos  Verdes  Hills  to  Ballona  Gap.  Lines  of  equal  chloride  concentration 
of  250,  500,  and  1,000  ppm  for  the  spring  of  1959  are  delineated  on 
Plate  15.  Ground  water  level  contours  for  June  1959  are  also  shown  on 
this  plate. 

In  the  spring  of  1959,  the  5OO  ppm  isochlor  was  located  an 
average  distance  of  I.3  miles  inland  from  the  coast.  The  25O  ppm 
isochlor  line  was  approximately  1,000  feet  farther  inland.  Near  the  Cities 
of  Manhattan  Beach  and  El  Segundo,  both  the  250  and  5OO  ppm  chloride 
lines  have  advanced  landward  an  average  distance  of  5OO  feet  since  the 
previous  spring.  The  isolated  body  of  injected  fresh  water  landward  of 
the  West  Coast  Basin  Barrier  Project  has  advanced  to  the  east  an  equivalent 
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distance.  Extension  of  this  fresh-water  moxind  northerly  shows  the  influence 
of  two  new  wells  added  to  the  north  end  of  the  line  of  injection  wells  in 
1957.  The  isochlor  lines  along  other  portions  of  the  sea-water  intrusion 
front  remain  in  the  same  positions  for  1959  as  in  1958*  The  landward 
hydraulic  gradient  of  the  pressure  surface  continues. 

Fluctuations  of  the  chloride  content  of  water  from  well 
3S/15W-2IGI  in  Manhattan  Beach  are  shown  for  the  period  1953  through  1959 
on  Plate  Ik. 
East  Coastal  Plain  Pressiire  Area 

Lines  of  equal  chloride  ion  concentrations  of  ^0,   100,  and  500 
ppm  for  the  East  Coastal  Plain  Pressure  Area  for  the  spring  of  1959  are 
delineated  on  Plate  I6.  Ground  water  level  contours  for  the  Talbert  Zone 
in  Santa  Ana  Gap  and  the  upper  zone  under  Bolsa  Chica  Ifesa  for  June  1959 
are  also  shown  on  this  plate. 

Sea  water  has  intruded  a  sizable  area  of  the  Talbert  water- 
bearing zone  in  Santa  Ana  Gap,  and  landward  movement  continued  during  the 
last  year.  The  5OO  ppm  isochlor  line  has  now  advanced  inland  as  far  as 
three  miles,  and  the  chloride  ion  concentration  in  wells  along  the  in- 
trusion front  continues  to  increase. 

The  upper  water-bearing  zone  \inderlying  Bolsa  Chica  Mesa  is 
being  slowly  intruded  by  sea  water  and/or  oil  field  brines.  This  advance 
is  indicated  by  increases  in  chloride  content  in  the  ground  water  occurring 
as  far  as  one-half  mile  to  the  landward  side  of  the  Newport-Inglewood  faiilt 
zone.  Available  data  show  no  evidence  of  intrusion  in  the  deeper  ground 
water-bearing  zones  in  this  area. 

Fluctuations  of  the  chloride  content  of  water  from  well 
6s/10W-6L2  in  the  Santa  Ana  Gap  dviring  the  period  1951  through  1959  are 
shown  on  Plate  ik. 

-77- 


CHAPTER  V 

CONSTRUCTION  ACTIVITIES  AFFECTING  WATER 
SUPPLY  CONDITIONS 

Although  not  in  themselves  items  of  water  supply,  construction 

activities  related  to  water  directly  affect  water  supply  conditions  in 

Southern  California.  For  this  reason,  a  brief  outline  of  the  important 

activities  occurring  during  the  1958-59  season  is  presented  below. 

Construction  of  Dams 
Two  dams,  Twitchell  Dam  on  the  Cuyama  River  and  Casitas  Dam  on 
Coyote  Creek,  a  tributary  of  the  Ventura  River,  were  completed  diiriiog  the 
period  encompassed  by  this  report,  and  four  other  projects  were  in  various 
phases  of  construction  on  September  30,  1959*  Table  2k   lists  the  various 
dam  projects  with  reservoir  storage  capacities  over  100  acre-feet  which 
were  londer  construction  during  the  1958-59  water  year,  together  with 
approximate  dates  of  starting  and  completion  and  the  agencies  responsible 
for  the  work. 

Colorado  River  Aqueduct 


rniring  1958-59,  The  Metropolitan  Water  District  of  Southern 
California  continued  work  on  several  of  its  projects.  Construction  was 
completed  on  the  kj   siphons  of  the  second  barrel  of  the  aqueduct  east  of 
San  Jacinto  Tunnel.  Installation  of  pumping  units  seven  and  eight  of  the 
nine  units  at  each  plant  was  completed,  and  installation  of  the  ninth  and 
final  \init  was  substantially  advanced.  Construction  of  the  third  pim^) 
discharge  line  from  each  of  the  pumping  plants  was  also  completed.  Thus, 
with  the  exception  of  the  ninth  pumping  unit,  the  aqueduct  was  completed 
to  full  capacity  east  of  the  San  Jacinto  Tunnel.  Construction  of  features 
needed  to  coniplete  the  aqueduct  between  the  San  Jacinto  Tunnel  and  Lake 
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lA'-i t'ae\,-3   was  imder  contract  at  the  end  of  September  1959  s^nd.  vas  scheduled 
i'or  completion  in  early  I96O. 

A  portion  of  the  second  San  Diego  Aqueduct  is  being  constructed 
by  The  Metropolitan  Water  District  of  Southern  California,  with  the  balance 
bein^:;  constructed  by  the  San  Diego  County  Water  Authority.   That  portion 
being  constructed  by  The  Metropolitan  Water  District  comprises  U.8  miles 
of  canal,  0.2  mile  of  box  siphons,  and  I8.6  miles  of  pipeline;  and  extends 
from  tne  San  Jacinto  Tunnel  to  a  point  six  miles  south  of  the  Riverside- 
San  Diego  County  line.  By  October  1,  1959^  the  pipeline  and  siphon 
structureti  were  completed,  and  canal  construction  was  over  60  percent 
completed .  The  portion  of  the  aqueduct  being  constructed  by  the  San  Diego 
County  Water  Authority  totals  some  59  miles  in  length  and  extends  from 
the  end  of  the  line  being  constructed  by  The  Jfetropolitan  Water  District  to 
Lower  Otay  Reservoir.   During  the  1958-59  water  year,  construction  was 
completed  on  the  northerly  section  totaling  10.6  miles,  and  a  second 
section  totaling  I8.5  miles  was  approaching  completion.   Construction  on 
the  last  two  sections  totaling  I6.8  miles  and  13-^  miles,  respectively, 
was  initiated  during  this  period.  The  aqueduct  is  scheduled  for  completion 
in  late  fall  I96O. 

The  Metropolitan  Water  District  continued  construction  work  on 
portions  of  its  main  distribution  system.   Construction  was  finished  on 
a  lU. 3-mile  portion  of  the  Lower  Feeder  between  Santa  Ana  Canyon  and  the 
east  boundary  of  Los  Angeles  County.   This  completed  the  45-1-inile  dis- 
tribution line  which  extends  from  Lake  Mathews  to  the  City  of  South  Gate, 
except  for  three  pressure  control  structures  to  be  located  near  Brea, 
La  Habra,  and  at  the  San  Gabriel  River.   Construction  on  these  structures 
was  started.   Construction  was  started  on  the  West  Coast  Feeder,  which  is 
1^.6  miles  in  length.   It  is  scheduled  for  completion  in  late  I96O. 
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